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SPECIAL SERVICE FEATURE ISSUE 


9, OUT OF EVERY 10 BONDED DEALERS SAY 


OF OF 
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THE RAYTHEON BONDED PROGRAM 
HELPS THEM MAKE MORE 


And chances are that the other half isn't half 
trying. 

We say that because there's definite proof that 
wherever service dealers take full advantage of the 
Raytheon Bond — publicize the fact that their work 
and parts guarantee is bonded through one of 
America’s largest insurance companies — they are 
making more money. 

They tell customers about their bonded way of do- 
ing business with free Te identification cards, 
ad mats, decals, etc. supplied by Raytheon — all de- 
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Newton, Mass. * Chicago 


Reytheon mokes 


all these 


VAN: 
re 


Atianta, Ga 


ov 


ANY 


MONEY 


signed to create customer confidence in their shops 
and their men. And here's the most important fact 
of all. This Raytheon Bona that builds their business 
costs them not one penny. 

If you can qualify for it, it won't cost you one cent, 
either. For further information on the Raytheon 
Bonded Electronic Technician Program, see your 
sponsoring Raytheon Tube Distributor or write 
direct to Department A_, Raytheon Manufacturing 
Co., Receiving and Cathode Ray Tube Operations, 
55 Chapel St., Newron 58, Mass. 


* Based on a recent survey 


RAYTHEON MANUFACTURING COMPANY 


Los Angeles, Calif 
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| TRAINED 
THESE MEN 


“Started to repair sets six 
“months after enrolling 


- Earned $12 to $15 a week 

2. in spare time.’ Adam 

big Kramilik, Jr., Sunneytown, 
- Pennsylvania 


“Up to our necks in Radio- 
Television work. Four other 
NRI men work here. Am 


(ee) 


happy with my work.” ; 
Glen Peterson, Bradford, we 
Ont , Canada az 


“Am doing Radio and 
Television Servicing full 
’ time. Now have my own 
q shop. | owe my success to 
yt R.1 Curtis Stath, Ft 
Madison, lowa 
“Am with WCOC. NRI 
course can't be beat. } 
trouble passing Ist class 
Radio-phone license exam 
Jesse W. Parker, Meri- 
dian, Mississippi 


“By the time ! grad luated I 
had paid for m jurse, @ 
car and testing equip pment. 
Can service toughest jobs 
—E. J. Streitenberger, New 
Boston, Ohio 


AVAILABLE TO 


VETERANS 


UNDER Gi. BILLS 


DOING. 


cations Course, 


| WILL TRAIN YOU AT HOME 
FOR GOOD PAY JOBS IN 


i RADIO-TELEVISION 


America’s Fast Growing Industry Offers 
You Good Pay—Bright Future—Security 


Training plus opportunity is the 
PERFECT COMBINATION for 


job security, good pay, advance- 
ment. In good times, the trained 
man makes the BETTER PAY, 
GETS PROMOTED. When jobs 
are scarce, the trained man enjoys 
GREATER SECURITY. NRI 


training can help assure you more 
of the better things of life. 


Start Seon to Make *10, $15 
a Week Extra Fixing Sets 


Keep your job while training. I 
start sending you special hooklets 
that show you how to fix sets the 
day you enroll. Multitester built 
with parts I send helps you make 
#10, $15 a week extra fixing set 
while trair ing. Many start their 


own Radio-Television business with 


spare time earnings. 


My Training Is Up -To-Date 


You benefit by my 40 years’ « Xperi- 
enee training men at peut Well 
illustrated lessons give you basie 


principles you need, Skillfully de 
veloped kits of parts I send (see 
below) “bring to life” things you 
learn from lessons. 


You Learn by Practicin 
with Parts | Sen 


Nothing takes the place of PRAC’ 
That’s why NRI training is based on LEARNING BY 
You use parts | furnish to build many circuits 
common to Radio and Television. As part of my Communi- 
you build many things, including low power 
transmitter shown at left 
procedures required 


TICAL EXPERIENCE 


You put it “on the air,” perform 
broadcasting operators. With my 
Servicing Course you build 
modern Radio, etc. Use Mul- 
titester you build to make 
money fixing sets. Many stu- 
dents make $10, $15 week 
extra fixing neighbors’ sets 
in spare time while train- 
ing. Coupon below will 
bring book showing other 
equipment you build. It’s 
all yours to k 


Television Making Good Jobs, Prosperity —HEven without 
vision, Radio is bigger than ever. 115 million home Radios 
to be serviced. Over 3000 Radio broad asting stations use operators 
technicians, engineers. Government, Aviation, Police, Ship, Micro-wave 
telay, Two-Way Radio Communications for buses, taxis, trucks 

are important and growing fields. Television is moving ahead fast 


lele- 


and auto 


ete 
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About 


200 Television stations are now 25 million homes now have Television 
on the air. Hundreds of others being sets. Thousands more are being sold 
built. Good TV jobs opening up for every week. Get a job or have your ow: 
Technicians, Operators, et< business selling, installing, servicing 
Radio-TV Needs Men of Acti 

. Action — Mail 
Act now to get more of the good things of life Actual 


lesson proves my training is practical, thorough. 64-pag 


hook shows good job opportuniti« s for you in many fie lds 
Take NRI training for as little as #5 a month. Many 
graduates make more than total cost of training in two 
week Mail coupon now. J. E. SMITH, President, 


National Radio Institute, 
OUR 40TH YEAR 


Dept. SCE, Washington 9, D. C 


MAR. J. E. SMITH, President, Dept. SCE 
Notional Radic institute, Washington 9D C 

; Mail me Sample Lesson and 64-page Rook, FREE 
' 


(No saleaman will call. Please write plainly ) 
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All Electronic Parts 


YOURS TO KEEP! 


1 


Tell 


RADIO-ELECTRONICS Now .. . at home in spare time you can get BOTH the very 


training and subsequent Employment Service you need to help you start earning real money in 
America’s thrilling, multi-billion dollar opportunity field of Television-Radio- Electronics. Now 
that Television is coming to almost every community, here is a chance of a lifetime to prepare 
to cash in on one of Television's great exponsions. 


D.T.1.'s amazingly practical home method enables you to set up your own HOME LABORA- 
TORY. You get many Electronic parts which you mount on individual bases with spring chip 
Ean connectors. Tops for experimenting! Add or remove parts in a jiffy. Ne wasted hours of 

soldering and unsoldering for each project. You spend minimum time to get maximum 
knowledge of important circuits that really work. In fact, you get exactly the same type of 
basic training equipment used in our Chicago training laboratory—one of the nation's 
finest. 


Build and KEEP This VALUABLE TEST EQUIPMENT 


Your home laboratory projects alse include building and keeping o versatile 5 inch 
Oscilloscope and precision Jowel Bearing Multi-Meter. These quality commercial test 
instruments help you EARN WHILE YOU LEARN and will prove mighty velveble, 
should you loter decide to start your own full time TV-Radio service business. You 
also build and keep a quality 21 inch TV SET. 


D.T.1. Provides EVERYTHING YOU NEED to master TELEVISION 
converted to U.H.F. (DTI offers in addition to your home laboratory and easy-to-read lessens, you even vse 

h h } HOME MOVIES—o wonderfully effective and exclusive D.T.1. training 
another home training, but / adventage. You watch hidden actions... see electrons on the 


q march. Importent fundamentals ... become “movie 
without the TV set.) clear,” Golsine pou teeve foster... easier... better. 


Build and keep this BIG DTI 
Engineered TV set—easily 


\) Full time Residential training in 0.1.1.5 great 
3 Chicage laboratories also avoilable. MAIL COU- 
PON TODAY for all facts. (If subject to Military 
Service, you'll espe- 
cially welcome the 
infermation we have 
for you.) 
D.T.1.'s Training 


2. 2 is available in Conads oc 
“ONE OF AMERICA’S FOREMOST MAIL COUPON TODAY! 


TELEVISION TRAINING CENTERS’’ 

DeVRY TECHNICAL INSTITUTE 
4141 BELMONT AVE., CHICAGO 41, ILL. DEPT. RN-3-4 
i would like your valuable information-packed publication 


showing how | can get started towerd « good job or my own 
business in Television-Radio-Electronics. 


HOME MOVIES 


fh, - —_ Nome Age 
DEVRY TECHNICAL INSTITUTE 
Ari ATED WITH Street Apt 
DeFOREST’S TRAINING, INC 
CHICAGO 41. ILLINOIS City Zone__Siate 
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GET READY FOR... a Matera 


NATIONAL TELEVISION 
SERVICEMEN'S WEEK 
MARCH 7-12 
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DEALER DISPLAY 3F224 


ELECTRONIC SYmBoL | 
CLOCK (3F226) 


= TU SERVICE < 
x we vse ACA tubes © 
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TV SERVICE SIGN 
(3F230) 


12, sponsored ! 
divi officially with the Chamber ie 
o# cam use this unique merchandising plan right in your own 
neighborhood to meet and sell more television service prospects than 
ever before. Your RCA Tube Distributor offers you excellent promotional 
materials to help you identify yourself and your store with this nation- 
wide consumer promotion. 


Plan an active participation in National Television Servicemen’s =~ 
Week now. Act today! See your RCA Tube Distributor for full details. ~ 


) RADIO CORPORATION of AMERICA 
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How your telephone call 


asks directions... and 


gets quick answers 


Perforated steel cards, which give directions to the Long Distance dial telephone system, 
ore easy to keep up to date. New information is clipped (1) and punched (2) by hand on 
oa cardboard template. This guides the punch-press that perforates a steel card (3), and 
the two ore checked (4). The new card is put into service in the card translator (5). 

43 


When the Bell System’s latest dial equipment receives orders to 
connect your telephone with another in a cistant city, it must find— 
quickly and automatically—the best route, 

Route information is supplied in code—as holes punched on 
steel cards, When a call comes in, the dial system selects the appro- 
priate card, then reads it by means of light beams and photo- 
transistors. Should the preferred route be in use the system looks 
up an alternate route. 

It is a simple matter to keep thousands of cards up to date when 
new switching points are added or routing patterns are changed 
to improve service. New cards are quickly and easily punched 
with the latest information to replace out-of-date cards, 

This efficient, flexible way of keeping your dial system up to the 
minute was devised by switching engineers of Bell Telephone Lab- 
oratories, who are continually searching for ways to improve service 
and to lower costs. Right now most of the Long Distance dialing 
is done by operators, but research is hastening the day when you 
will be able to dial directly to other telephones all over the nation, 


BELL TELEPHONE LABORATORIES 


Improving telephone service for America provides coreers for ‘4 
creative men in scientific and technical fields Ye are 
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GetNew FREE 


PUBLIC 
ADDRESS 
HANDBOOK 


Valuable Facts 
Help You Install 
Better PA Systems 


For the first time, such helpful 
information ina compact Handbook ! 


@ Shows how to make sound surveys 
and recommendations—with factory 
and arena examples 


Discusses public address require- 
ments in auditoriums, stadiums, large 
roome, etc 


Explains operational factors of impor- 
tance in public address Joudspeaker 
systems for all types of applications, 
indoors and outdoors. 


Explains three major points to con- 
sider in public address loudspeaker 
projectors 


Telis what the COP Compound Dif- 
fraction Projector® is—what it does— 
and how it provides a PA speaker 
system of much greater range, effi- 
clency and dispersion 


Includes illustrations, diagrams, 
charts, formulas, engineering data, 
technical & architectural specifications 
*Design Patent 169,904 
Additional Patent Pend 
Send for your FREE copy now 
or see your E-V Distributor 


aS aweg 


ELECTRO-VOICE, INC. ¢ BUCHANAN, MICH 


Without obligation, send me FREE copy 
of the CDP Public Address Handbook. 


NAME 
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city 


zont STATE 
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WILL TOMORROW'S RADIO NEED SERVICING? 


HE process of servicing electronic 

components has been well defined for 
many years. The techniques estab- 
lished include tube replacement, ca- 
pacitor replacement, intermittent loca- 
tion, and the locating of shorts, to 
name but a few. Normally, break- 
downs of tubes and components are 
the result of heat, wear, vibration, or 
high voltage. Radio sets, TV sets, and 
hi-fi equipment all have similar tube 
| failures and breakdowns. In fact, all 
| electronic equipment that relies on the 
| vacuum tube for its functioning is 
| plagued by the same limitations. 

An entirely new concept of equip- 
ment design is about to emerge from 
the laboratories which; in time, will 
have far-reaching effects on our pres- 
ent methods of servicing. The ravages 
of high voltage and temperatures, of 
shock and vibration, and short-lived 
filaments will be eliminated by the 
comparatively modest requirements of 
the transistor 

More and more transistorized equip- 

| ment for consumer use is being seen 
| each month. No longer is wide-spread 

use of the transistor confined to the 
hearing aid. And no longer does the 
engineer concentrate wholly on minia- 
turization in an attempt to design 
wristwatch radios and similar tiny de- 
vices to catch the public’s fancy 

There are many highly practical uses 
for the transistor that appear to great- 
ly outshadow the possibilities for 
miniaturized novelty items. Perhaps 
the greatest (at the moment) is the 
conventional auto radio with its severe 
demands for power to make it operate 
Sticking vibrators, hum, hash, vibra- 
tion, long warm-up, and physical bulk 
have plagued the technician and con- 
sumer for many years 

A transistorized auto radio, on the 
other hand, requires no vibrator or other 
high-voltage “B”" supply. And there is 
nothing to cause audible hum. Self- 
induced “hash” is forgotten and there 
are no filaments to warm up. Even 
without any attempt to use special 
miniature parts, the transistor auto 
set can be made very compact and to 
compatible shapes to easily fit the dash 
of any automobile 

The greatest advantage, however, is 
the ability of a transistor auto radio 
to possess adequate gain, freedom 
from microphonics, good sensitivity, 
and up to several watts of good, clean 
audio—all from the 6- or 12-volt stor- 
age battery 

Costly components can be eliminated, 
including the vibrator, rectifier, and 
transformer In some designs, the 
output transformer will be done away 


with and transistors will be coupled di- 
rectly to the loudspeaker voice coil. 
Sockets will be a thing of the past be- 
cause the life expectancy of the tran- 
sistor would permit “mile-for-mile” 
use with any automobile made. There 
could be many useful hours of service 
left in a transistor—after the auto 
reached the scrap pile 

We'll venture a guess that a new 
concept of auto antenna technique will 
be developed. A short hollow rod, in- 
stead of the long whip, will contain an 
r.f. stage of wide-band characteristic 
employing a single transistor. A sim- 
ple coax cable will deliver the ampli- 
fied signal to the auto set as well as 
carry the necessary low voltage to 
power the transistor. A ferrite stick 
might be an advantage over the rod. 

The all-transistor auto radio would 
require a modest total drain of about 
30 ma. for average output instead of 10 
amperes. The same receiver could be 
used as a portable or home set—oper- 
ated from standard flashlight cells 
Class B audio will probably be uni- 
versally used because of low-drain re- 
quirements and because of high-effi- 
ciency (78% or more) capabilities. 
Distortion in class B stages can be held 
well below 5% with feedback. That's 
good enough for an auto using 
small loudspeakers for reproduction 

Servicing requirements for an all- 
transistor auto radio would pose no 
special problems Capacitor break- 
downs would be rare (at 6 or 12 volts). 
Oscillator drift would not occur as a 
result of generated heat (from vacuum 
tubes, etc.), and testing of circuits 
would be simplified by “printed circuit 
boards.” Sockets would not be required 

the transistor leads all spot welded 
for permanent (up to 100,000 
hours) . 

The cost of an all-transistor auto 
receiver should eventually be consider- 
ably below present types as a result 
of labor and component savings and 
from exclusive application of printed 
circuit techniques. Service (if ever 
needed) will be a simple process com- 
pared to today’s automobile radio re- 
ceiver servicing 

It is entirely possible to manufacture 
a transistorized radio today that 
could operate continuously for the 
next ten or eleven years without 
maintenance The operating cost 
would be but a fraction of a cent per 
hour for batteries 

In the meantime, and for years to 
come, there is and will be plenty of 
troubleshooting requirc< on millions of 
vacuum-tube operated «quipments for 
the service technician O.R. 
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1955 ALLIED 


308-PAGE CATALOG 


the only COMPLETE catalog 
for everything in TV, Radio 
and Industrial Electronics 


World langost: Stock, SEND FOR IT TODAY! 


e All TV and Radio Parts 
Get ALLIED’s 1955 Catalog 108 pages 
e All Electron Tube Types packed with the world’s largest selection of 
@ Test and Lab Instruments quality electronic equipment at lowest 
. : : . “ _ money-saving prices. Select from the latest 
? High Fidelity Equipment in High Fide fits systems and components 
° Custom TV Chassis s / custom TV chassi IV antennas and 
e AM, FM Receiving Equipment iccessories; AM and FM receiving equipment; 
@ Recorders and Suppliers J e ee ind mare er ’ rd emmy sa and 
4 | Supplies nateur eceivers anamittlers 
@ P.A. Systems, Accessories . oat aan gear; specialized industrial 
e Amateur Station Gear electronic equipment; test instrument 
@ Builders’ Kits, Supplies builders’ kits; huge listings of parts, tubes, 
is 4 7 tools, books-—the world’s most complete stocks 
e Equipment for Industry ‘ of quality equipment. ALLIED gives you every 
buying advantage: fastest shipment, expert 
personal help, lowest prices, assured 
itisfaction. Get the big 1955 aALuiep Catalog 
Keep it handy. Send for your FREE copy today, 


ultra-modern facilities for the 


FASTEST SERVICE IN ELECTRONIC SUPPLY IT’S VALUE PACKED... SAVE ON 


EVERYTHING IN ELECTRONICS 


- D 


SEND FOR THE LEADING os LL IED R A DIO 


ELECTRONIC SUPPLY GUIDE world's largest Electronic Supply House 


EASY-PAY TERMS HI-Fil. SPECIALISTS ALLIED RADIO CORP., Dept. 1-c-5 
e ALLIEL be Easy lo keep up with. the test 100 N. Western Ave., Chicago 80, Illinois 


t Plor , J ote tinh Fidelis i ‘ 
, ~e [}] Send FREE 308-Page 1955 ALLIED Catalog 
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MODEL 8007-—The Speaker with Thousands of Replacement Applications! 


Here is a sensational performer in the big Delco Radio line 


of speakers . . . a Hi-Fi replacement speaker for AM, FM, 


and TV receivers and phonographs that matches their service 
requirements with a voice coil impedance of 4.1 ohms—not too 


high, not too low, but just right! And it’s ideal, too, for custom- 
built high-fidelity systems. Wherever installed, the model 8007 
Delco Hi-Fi speaker will give new sparkle and life over the 
full tonal range. 


Here are some of the reasons why: 


e Its 8-inch curvilinear cone extends the Highs, gives maximum perform- 
ance over a range of 50 to 12,500 cycles per second e« A heavy Alnico-5 
magnet provides peak damping action, high output with clean performance, 
light highs, heavy lows e¢ Power rating of 10 watts e Input impedance 
of 4.1 ohms, e A 15%-inch voice coil for excellent damping effect, high 
efficiency, minimum distortion e Total these features, add a rugged, zinc- 
plated, attractively painted basket, and you have the outstanding speaker 
in its price range . . . the Deleo model 8007! 


DELCO RADIO'S Mode! 8007 The Most Highs 
A Terrific Value at Moderate Cost 


. . the Most Lows ... the Most Watts... 


in a Medium-Priced Speaker 


A omenar morons rroover | A user morous um DELCO RADIO 


DISTRIBUTED BY ELECTRONICS WHOLESALERS EVERYWHERE DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 
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“What did Beethoven want you 
to hear in his Fifth Symphony ? 


You have listened to this great work countless times... what 
have you heard in it? And what may you have failed to hear? 
An original plan of at-home music education now enables you 
to appreciate fully all of the great orchestral music you hear 


HIGH-FIDELITY Music-APPRECIATION RECORDS 


there is a full performance of a great musical is an illuminating analysis of the music, 
ON ONE SIDE work, just as on the ordinary record you buy ON THE OTHER SIDE with the various themes and other main 
The records feature orchestras and soloists of recognized distinc- features of the work played separately with running explanatory 
tion. You listen to the performance first, or afterward, and then comment, so that you can learn what tv listen for 


ee | 4 


mis new tea is sponsored by the Book-of-the records, all the music you listen to is transformed will be of two kinds: first, a 


so-called Standard 


Month Club and is designed for those who enjoy because you learn in general what to listen for. This Record — a twelve-inch dis which will present the 
good music but who are aware that, too often, they enjoyable form of self-education can be as thorough performance on one side, the analysi« on the other 
do not listen to it with complete understanding and as the Music Appreciation courses given in many This will be sold at $3.60, to subscribers only. The 
appreciation. Their minds wander and they realize universities other will be an Analysis-Only Record 
afterward that they have missed most of the beauties disc — priced at $2.40. The latter will be made avail 
of the work. There is no doubt about the reason YOU SUBSCRIBE BUT TAKE ONLY RECORDS able cach month for any subscriber who may already 
most of us are not primed in advance about what YOU WANT A new Music-Arrreciation Rr have a satisfactory long playing record of the work 
to listen for. Music-Aprreciation Recoans meet this orp will be issued for subscribers only every being presented 


a ten-inch 


(A emall charge will be added to 
need, for a fuller understanding of music, better than month. The announcement about each forthcoming the prices above to cover postage and handling.) 
any means ever devised. They do it, sensibly, by record will be written by Deems Taylor. After read 
auditory demonstration. ing this descriptive essay you may take the record TRY A ONE-MONTH SUBSCRIPTION — WITH 
or not, as you decide at the time. You are not obli NO OBLIGATION TO CONTINUE Why not 
YOU HEAR MUSIC AS THE GREAT CONDUC- dated as a subscriber to take any specified number make a simple trial, to see if these records are as 
TORS HEAR IT... On the podium they have in f records. And, of course, you may stop the sub pleasurable and as enlightening as you may antici 
mind at every moment the various themes of the scription at your pleasure — at any time! pate? The first record, Beernoven’s Preven Sym 
work, their interplay and development, and the rrony, will be sent to you at once ain har de 
main architectural features of the composition. Thi TWO TYPES OF RECORDS AT A RELATIVELY You may end this subscription immediately after 
combined aesthetic and intellectual pleasure is what LOW COST All Music-Aprreciation Recosns hearing this record ~ and keep it with our compli 
every music-lover can now acquire through Mus will be high-fidelity, long-playing records of the ments — or you may cancel any time thereafter if 


Appreciation Recorns. After hearing severa! of these highest quality 33 R.P.M. on Vinylite They you are not completely satisfied with the plan 
8 q ’ f ‘ 


wae PLEASE RETURN ONLY IF YOU HAVE A RECORD PLAYER WHICH CAN 
. ! 
As a demonstration PLAY 33/9 &. P. M. LONG-PLAYING RECORDS 
- - MUSIC-APPRECIATION RECORDS n38-3 


WILL YOU ACCEPT WITHOUT CHARGE 3 Ses Nodeos Smeets Mow York 14, 8. ¥ 


= 


Please send me at once the first Music-Aprenciatrion Recoun, Beeth 


—. 
~ ™ pens Fifth Symphony, without charge, and enter my name in a Trial 
. bd Subscription to Music-Apresciation Recoeps, ander the conditions 
‘dé 10ven S l 1 "1 10M stated above. It is understood that, as a subscriber, | am not obligated 
‘ 
to buy any specified number of records, but may take only those | want 
~ Also, | may cancel my subscription after hearing this fret record, of 


A NEW HIGH-FIDELITY RECORDING BY THE LONDON SYMPHONY ORCHESTRA any time thereafter at my pleasure, but the introductory record is free 


im any case 


Norman Del Mar, Conductor 
(ieee I’viet) 


Analysis by Thomas Scherman per 
ae ese 


ou wit also receive a DESCRIPTIVE ESSAY about the work 
by the noted composer and music commentator Deems Taylor, 
as well as A GLOSJARY OF PAUSICAL TERMS COMMONLY USED. 
March, 1955 
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OPPORTUNITY AT RCA 
FOR 
BROADCAST FIELD ENGINEERS 


RCA needs trained broadcast engineers who can 
direct and participate in the installation and service 
of television broadcast equipment. Here’s an excellent 
opportunity for training and experience with color 
TV transmitters. 


You need: 2-3 years’ experience in 
broadcast equipment, including work on TV 
transmitter installation. You should have: EE 
degree or good technical schooling, Ist Class 
Radio-Telephone License. 


Top Salaries 
Enj oy R C A a d Va nta ge Zz Many Liberal Company-Paid Benefits 


Relocation Assistance 


For personal interview, please send a complete resume of your education and experience to: 


Mr. John R. Weld, Employment Manager 
Dept. Y-2C, Radio Corporation of America 
Camden 2, N. J. 


RCA SERVICE COMPANY, INC. 


A Radio Corporation of America Subsidiary 


e 
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NEW succes 


—twin-wing plates provide greater heat 
dissipation. 
NEW 12AU7A : —wafer stem strengthens construction. 


Increases ratings to 275 Ma at 44V 


—shorter construction reduces drop with 1.0 amp. peak plate current. 
intermittent scan and heater 
cathode failures. 
interchangeable 
with Type 12AU7. 


NEW 1x28 


—ali-nickel plates reduce 


Sylvania makes Sete tet oped 


results in higher breakdown 
voltage. 


important NEW advancess in —_~ 10:92" tte: 100 uote 


conditions well above ratings. 


WAR ON + 0 


mount and bulb top eliminates 
the ‘‘pigtail” to grid shorts 
Avoids bulb-puncturing electron 


Six “double-duty” tubes designed to lick TV service's bombardment. 
costliest problems. More to come! 


Sylvania’s war against callbacks began with the highly 
improved 5U4GB tube. Now Sylvania continues its fight 
against profit-grabbing callbacks and offers five more N 
improved types for TV service. EW 183GT 
These tubes score a direct hit on the most common electrostatic shield-ring | 
“quick failures.’’ Stronger winged-plate design and wafer- protects filament during 
stem construction—sturdier welds and glass-to-metal seals; high-voltage operation. 
these plus a score of other mechanical and electrica! 
improvements are incorporated to give trouble-free service. omits vt 
Join the battle against callbacks! Use only Sylvania —tigh-velhage base 
*‘double-duty” types! They’re designed for makes tube interchange- 
servicing old as well as new sets. able with coated types. 


NEW osn7crs 


—oblique orientation of sections 
reduces microphonism. 


—direct weld between stem pins 
and plates strengthens mount. 


“double-duty” types in this ~4No ay 
yellow-and-black carton. It’s your-~2 
calling card of quality. 


Sylvania Electric Products Inc. 
1740 Broadway, New York 19, N.Y. 


in Canede: Sytvenie Electric (Ceneda) Lid 
University Tewer Bidg., % Catherine 
Montreal, F. Q. 


LIGHTING * RADIO «© ELECTRONICS TELEVISION «+ ATOMIC ENERGY 
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PICKERING models LW fon 


The Mest Hearty’ YA) 
Farfied her TF ichigprs 
boca Produced . . they are sold separately for all standard arms or 


mounted back-to-back to make up the famous 


PICKERING 260 TURNOVER PICKUP. 


The 220 and 240 are engineered to 
maximize performance. By comparison they 
MODEL 220—for 78 rpm records are without equal aie 


diamond or sopphire stylus 
The 220 and 24O are 


MODEL 240—for 3314 Lighter— 512 grams 
and 45 rpm records 
diamond stylus only Smatlier—°5, by % by % inches 


The 220 and 240 have 


oe ag at yy + Highest Output—30 millivoits/10cm/sec. 


cartridge for 78 of 33', 
ond 45 rpm records 


the 220 end 240 - More Compliance with Less Tracking Force 
Lower Overall Distortion 
Less Moving Mass 
Wider Frequency Response 


Mu-Metal Shielding for Less Hum 


These characteristics have real meaning to those who understand that 
maximum performance depends upon components which meet professional 
standards. If you want the best that high fidelity can offer, ask your dealer 
to demonstrate the 220, 240 and 260 Pickering cartridges . . . 


Dhe Mes. harty Yisfedl Dhino TS ichiyjos Lear Tocduced 


@ PICKERI NG and company incorporated « Oceanside, L.I., New York 


PICKERING COMPONENTS ARE PROFESSIONAL QUALITY 


“Gu lise who CUs¢ VEE lhe djfewnce 


+ + « Demonstrated ond sold by Leading Radio Parts Distributors ywhere.. For the one nearest you and for detailed literature; write Dept. C-7 
RADIO & TELEVISION NEWS 


‘Its New! 3 Years in Development 
~ wg. + WOW READY FOR YOU! 


New Equipment! New Lessons! Enlarged Course! 


SPRAYBERRY PRACTICAL TRAINING IN 


RADIO-TELEVISION 


3 NO OBLIGATION TRAINING PLANS 


You have NO MONTHLY PAYMENT CONTRACT to sign 
... pay for this outstanding training as you learn! 


omplete facts are so big and so important to any man seeking 

ing in Radio-Television that I urge you to mail the coupon be- 

onee for my big all-new 56 page FREE CATALOG and 

FREE Sample Lesson. Get the full story of this remarkable new 

Frank L Sprayberry and up-to-the-esecond Training Plan. You'll read about my 3 NO 
President, Sprayberry OBLIGATION PLANS or “packaged unit” instruction for both 
Academy of hidic beginners and the experienced man. You'll learn how | can now 
prepare you in as little as 10 MONTHS to take your place in this fast moving big money 
industry as a Trained Radio-Television Technician. You'll see that you take no risk in 
enrolling for my Training because you DO NOT SIGN A BINDING TIME PAYMENT 
CONTRACT. I have been training successful Radio-TV technicians for 22 years I cea 


oven if you have ne Knowledge of Radie-Tulevision, Mail the coupon «1 rush full 
‘ 4 information FREE and without obligation. (No salesman will call.) 
‘eo r NEWEST | PRACTICE AND TRAIN AT HOME 
DEVELOPMENTS | WITH 25 NEW KITS OF EQUIPMENT 


You get valuable practical experience in construction. test- 
Ing and shop practice. You bulid a powerful 2 band superhet 
Your training cove radio, the all-new 18 range Sprayberry multitester, the new 
ers U HF. Color Hprayberry Training Trievision receiver, signal generator, 
as signal tracer and many other projects. All equipment is 
Television, F M, yours to use and keep and you have practically every- 
Oscillese ope thing needed to set up a Hadio- Television Service Shop 
p “ All your training lf IN YOUR HOME in epare hours 
Servicing, High Keep on with your present job and income while learning 
Fidelity Seund I help you earn extra epare time money while you learn If 
you expect to be In the armed forces later, there le no better 
and Transistors. preparation than practical Sprayberry Radio-Television 
training. Rush coupon below for ali the tactse—F HARI 


SPRAYBERRY ACADEMY OF RADIO 


1114 NORTH CANAL STREET, DEPT. 25-w, CHICAGO 6, ILLINOIS 


SPRAYBERRY ACADEMY OF RADIO MAIL THIS COUPON for FREx 

Dept.26-W, 111 MH. Canal St., Chicage 6, mi, FACTS AND SAMPLE LESSON 

Please rush all information on your ALL-NEW Redio-Television Train- 

a te oll call epee on Cedlods tion Conlin eal ee Ek 

Radio lelewsion man will call upon me. include New and Sample Lesson FREE. 


Rush coupon for my catalog 

aN “How to Make Money in pe 

Wik ; Radio-Television”. PLUS an 7 
actual sample Sprayberr 

Lesson without obligation —AL 


FREE. Mail coupon NOW 


lone. State 


16 


for only *60%. 
own a turntable 
comparable 

to the finest! 


THORENS 


E-53 PA 


TRANSCRIPTION 
TURNTABLE 


professional gear-drive model 


/ Mure Boxes 
SWISS H+) Components 
MADE Spring Powered Shave 
Lighters 
wee wren Pane ore rote 


Spot Radic 


* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 


FCC'S ANNUAL REPORTS are always 
husky, impressive volumes, bulging 
with unusual information. The latest 
edition (covering the period ending 
June 30, 1954), issued the day after 
the New Year was ushered in, is out- 
standing and will be sought by many, 
for it is an anniversary issue, high- 
lighting the twentieth birthday of the 
Commission 

Bristling with facts, the compilation 
reveals, for instance, that the nation 
is now being served by over 700,000 non- 
broadcast transmitters; 44,000 in the 
marine bracket: 42,000 in use by the 
aviation industry; 146,000 by indus- 
trial: 165.000 by public safety stations: 
139,000 -by land-transportation sta- 


tions; 116,000 by hams; 1600 by com 
mon carriers; and nearly 600 by ex- 
perimental operators In addition, 


there were nearly 6000 broadcast-sta- 
tion authorizations on the books with 
over 2600 recorded for AM, and 569 
for FM, the only service that had 
shown a decline; in 1949, the peak 
year, 865 FM stations had received 
OK’s to operate. In an effort to help 
FM, economically, the Commission has 
proposed that stations be permitted to 
render supplemental services such as 
functional music, storecasting, and 
transit radio. Incidentally, five states 
now have no FM broadcast stations 
Montana, Nebraska, North Dakota, 
Vermont, and Wyoming. And no FM 
applications have ever been received 
from Montana, while the other four 
mentioned once upon a time had FM 


station The only FM station operat- 
ing in any of our territories or island 
possessions is in Haweii 


Interference is still classified as a 
balky problem, the annual report dis- 
closed. Due to the mounting number 
of radio stations, the extreme sensi- 
tivens of TV reception, and the in- 
creased use of electronic equipment 
and electrical gadgets, the number of 
interference cases requiring field in- 
vestigation exceeded 18,000 

Restricted radiation devices, such as 
community-antenna systems and radi- 
ating receivers, continued to be the 
basis of a number of complaints 

Commenting on typical complaints 
received, the Commission said that a 
singl« excessively -radiating FM re- 
ceiver resulted in a series of phone 
calls and letters from over forty TV- 
receiver owners in Wardensville, W.Va. 
And a TV receiver booster in Beau- 
mont, Texas, was found to be inter- 


fering with an estimated 3000 TV re 
ceivers within the range of more than 


a mil A defective amplifier asso 
ciated with an ipartment building 
master-TV antenna in Buffalo, N. Y 
was found to be quite a culprit too; its 
interfering oscillations were stronger 
than the signal of the local TV sta 
tion As a result compla ning calls 


poured in, particularly to the telephone 
switchboard at the tation, and also 
at a nearby hospital where viewers had 
mistakenly blamed equipment at the 
hospital for the trouble 

Citing examples of interference from 
restricted and incidental radiation de- 
vices, the report described an odd case 
reported by the Coast Guard; inter 
ference to a marine and distress fre 
quency was traced to an electric fence 
on an inland farm. In Oklahoma, the 
public utilities ran into an unusual in 
terference situation. A carrier-current 
telemetering circuit was found to be a 
radiator, and interfering with a car- 
rier-current system operated by a tele- 


phone company In Chicago, TV in 
terference was traced to the com 
plainant’s own electronic garage door 


opening device 


IN ‘54, 576 cases of interference were 
caused by industrial, scientific and 
medical equipment; a drop from the 
641 received in ‘53, thanks, in part, to 
the new program of equipment con 
trol through certification and educa 
tional programs explaining how filters 
and shielding can be used to curb 
radiation. According to the Commis- 
sion a number of cases of serious in- 
terference to military and other com 
munication facilities in the New York 
area were traced to inadequately 
shielded industrial-heating equipment 
in plants manufacturing plastic prod 
ucts such as toys, raincoats, pocket- 
books, and so on 


Elsewhere, arc welder and ele« 
tronic health machines were also 
found to be transmitters, causing trou- 
ble for a number of services including 


the aircraft. The arc-welder problem, 
the Commission said, is still far from 
solved In these welders, radio-fre 
quency energy is used to stabilize the 
arc when welding stainless steel or 
certain nonferrous metals, such as alu- 
minum, in an inert gas atmosphere 
The are welders use spark-type oscil 
lators and, as a consequence, they 
produce a broad range of interference 
The FCC has successively postponed 
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thoy 


ave all of your ambitions 


or Greater Earning Power 
and Security been satisfied? 


if You Answer “No” or “Not Quite” 
a We Invite You to Investigate this 
New All-Practice Television Training 


Has your income been for more knowledge to be able 
increasing each year? to forge ahead. 

America’s total bill for serv- 

icing has been going up fast. UHF and Color TV 

Can you look forward to Making New Boom 
Color Television, cther Installing front-end channel se- 


a secure future? UHF, 

Electronic developments will lector strips in modern UHF 
pay off for men who keep up VHF Television receivers and 
with the field. learning Uh? servicing prob 


, lems and their solution is part 
The most foolproof, sure- — Bar pel — 
of the practice you get if you 
fire way ever discovered for UHF area. To cash it 
eaching greater success— vem © oe er 
- ; on the coming color TV boom 
independence—security—is to 
keep on learning more! 


you'll need the experience thi 
training give 


Ses Vor Regpanere Get Details FRE 


NRI’s new Professional Tele- 


Find out what you get what 


vision Servicing course can at you learn 
. . . train you to go places in TV Ton NRI Broth. ee Prok sional 
Priced under $200. Equipment supplied servicing ‘] his course 158 on den ani § ippl ed read a ha vo 
includes 17° Picture Tube, Components for ae who ent ba- practice Judge for yous elt whe thes 
. * SIC eory, either trom his training ¥ ill fy er your ambi | 
for TV Receiver, Scope, Signal Generator, Radio or TV Servic- {0 feach the top in TV servicing. Mail 
J if he coupon involve w© oDlwallo 
HF Probe. LOW MONTHLY PAYMENTS ~ J ing experience OF Address National Radio Institute 
You learn by doing! This is 100% practical planned training Dept ET 16 & U St N.W 


Washington 9, D.C 


but realize the need 


training. We supply al/ the components, @ 


tubes, including a 17-inch picture tube 

ind comprehensive manuals covering a | 

thoroughly planned program of prac j 

ct You see how various defects ’ 

ffect the performance of a TV j 
receiver—learn to know the 


o! detects accurately é 
) o em Yo 
tha j ld circul j National Radio Institute, Dept. 5CET, r 
gel practice . AL | 16th and U Sts., N.W., Washington 9, D.C | 
ing innut ry , ' 
’ nd m4 ‘ wy of Oo o Reach the Top I 
eiver trout YO i Please send my FREI copy ol He ; LL, , Poy J ; 
| il expe i eTViciny I Inder ind no 1i¢ a ' i 
i ne ry ely — Cali ‘ 
‘ diagnosit he | How TO . ' 
Causes O| COMpiaINnts i H THE vame ue i 
£ — | 
rom scope patter! 1 Reach \ i 
eliminating interfer 1) TOP  Addri , 
ence, usin ert i TV ' 
~~" stals te r “tify i IN | 7 ; 
imt ystz » rectil as ( owe State 
the TV picture signal, 1 | Semwicine , 
and much more service ex ! ye + Approved Member, Notional Home Study Council ; 
perience too extensive to list mm ee re ee ee ee ee ee ee ee ee 
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BE YOUR OWN 
AUDIO ENGINEER 


MODEL 80 
MODEL 8112 
MODEL 8115 
Mode! 80 hos lift tid, removable ponels, 
EQUIPMENT Boss refiex tuned for oF okt 15°* speckers 
Overall dimensions: ¥%,"H, 23°°W, 
CABINET 16°°D. MBO tuner section, inside: 20°'H, 
21%''W, 15%4°'D. mMB112, MBI11S bee 
volume: 6 cubic feet. %" white pine 
80 equ! nt cobinet kit 27.00 
SPEAKER 6112 so” al os, * ihe ta 
spec cabine . 
CABINET a 
8115 15° specker cobinet kit 18.00 


Ki 


FEATURING 
THE KLIPSCH-DESIGNED 


DIRECT RADIATION OF HIGHS 


BACK RADIATION OF LOWS 


MODEL K-12 
MODEL K-15 
K.12 36.00 
K.15 42.00 


ready-to-finish birch 


All kits precision-cut to size, boffies pre-cut for 
12” or 15° speokers, K’ts include Saran plastic 
acovusticioth, give, sandpaper, plastic wood, hard- 
wore, assembly instructions and finishii.g instruc 
tiens. Write for complete cotelegs and neorest 
Cabinart kit deoler, 


Model 61, Model 63 
corner horn 


KITFORMS BY Hd 


rs 


ACOUSTICALLY ENGINEERED — ASSEMBLED WITH ONLY A SCREWDRIVER! 


4 


REBEL enclosure development entails a 
cavity and slot port, to form a resonant 
chamber, and a horn coupled to the 
slot. The slot is loaded by the horn; the 
proportioning of slot, cavity and horn 
provide bass response below 100 cy- 
cles which corresponds in efficiency 
to the front-of-cone direct radiator re- 
sponse above this critical 100-cycle 
point. There are two ways one might 
consider the function of this horn. One 
is a bass reflex with a horn acting as 
a resistive load on the port. System 
resonances are damped by useful 
radiation resistance while the horn 
does not cost anything. It is already 
formed by the room corner. Again, if 
a full horn were added below the 
100-cycle point bass response would 
be boomy and unnatural. But, in the 
Rebel enclosures, the cavity-port com- 
bination acts as an acoustic low pass 
filter. And its design is such that low- 
end response will compare with re- 
sponse higher in the sound scale. 


12” speaker — $19.95 
15” speaker — $23.95 


oll prices slightly higher west ond south 
* Trade Mark 


75 North tith Street 
Brooklyn, N. Y. 


issuance of a ruling covering welding 
stabilizers, while working with indus- 
try to develop mutually satsfactory 
standards. The Navy has also been 
called in to lend a hand 

A new type of medical equipment, 
that could be a source of radiation, also 
came into the picture during the year; 
ultrasonic apparatus. As a result, the 
Commission was petitioned by the 
Electro Medical Manufacturers Asso- 
ciation to provide for type approval 
and establish radiation limitations 

teviewing the number of radio oper- 
ator authorizations of different classes 
now outstanding, the annual survey 
declared that there are 850,000 com- 
mercial and 120,000 ham operators 
listed; figures that are strikingly il- 
lustrative of the tremendous growth of 
industry during the two decades that 
the Commission has been in business. 
A REVEALING ANALYSIS of the prog- 
ress made by radio and electronics in 
the railroad world appeared recently 
in a special report issued by the Wash- 
ington office of the Association of 
American Railroads 

It is no exaggeration to say, it was 
noted, that radio and coordinated com- 
munications improvements have revo- 
lutionized important phases of yard 
operations. Explaining radio's role, 
the report said that in a large modern 
yard, the yardmaster now is in instant 
touch with all switching crews under 
his jurisdiction 3y means of two- 
way radio, he can communicate in- 
structions to or receive information 
from crews of switching engines at 
great distances from headquarters. 
Loudspeakers on the ground permit 
him to communicate with hump and 
tower operators, while talk - back 
speakers throughout the yard permit 
two-way conversations. Under present 
conditions requiring speedy classifica- 
tion and dispatch of the long trains 
now operated, the value of such in- 
stant communication and coordination 
is obvious, the rail-group survey re- 
ported. 

Within the switching crew 
round-robin communication circuit is 
used in flat-switching yards, and a 
conductor carries a portable radio into 
which he speaks his orders, the report 
disclosed. Signals from this radio au- 
tomatically actuate both a high-pow- 
ered relay transmitter and a local 
loudspeaker system. The engineer thus 
receives the order by radio, at the 
same time the switchmen hear it over 
yard loudspeakers. The engineer, in 
turn, can reply over his radio trans- 
mitter, with his message heard by both 
the conductor and switchmen over the 
loudspeaker system 

Similarly, it was said, utilization of 
radio in train operation yields valuable 
benefits. With trains a mile or more in 
length not uncommon now, communi- 
cation from front to rear by hand sig- 
nals leaves much to be desired. Radio 
communication between caboose and 
engine meets this need, and brings 
many advantages in getting trains 

(Continued on page 173) 
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itself, a 


CREI Home Study . 


Industry Recognizes 
CRE! Training. 


CRE! 


CRE! prepares you 
quickly for success in 


The future is in your hands! 


The Quick v to Get There. 


’ ta 
ICREI ge 


BW BROADCASTING 
BM TELEVISION 

BM MANUFACTURING 
B COMMUNICATIONS 
BSERVICING 
meee BM AERONAUTICAL 
emo «= ELECTRONICS 
e Benefits Felt 


Right Away. 


CREi also offers 
Resident Instruction 
Wash gt > . 

y Re: iT ms Sch 
INFORMATION FOR VETERANS 
Get this fact-packed booklet 
today. It's free. 


1 f and 
What vy < CREI 


H Yo f 
World of Electrons tt 
| ie 
rs REI 
| iM K 
ine ta t 
pi lak é 1 fi } 
et right 1 A Well prompt! ‘ 
I he ‘ 
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CAPITOL RADIO ENGINEERING INSTITUTE 


Accredited Technical Curricula © Founded in 1927 
3224 16th Street, N.W Washington 10, D. C. 


MAIL THIS POSTAGE-FREE POSTCARD TODAY 
+ CAPITOL RADIO ENGINEERING INSTITUTE 


FREE 


The data that Launched 
Thousa nds of ( ‘areers 
is yours FREE to show 


HOW YOU CAN BE SUCCESSFUL 
IN RADIO-TV-ELECTRONICS 


Se nd for Your Booklet Today! 


y° CAN PLOD ALONG for years Americar have i Il CREI trained 1 nds for 
getting a paltry increase now and lod there ar r 120,000 i ery L, ling firr 
then, enjoying little security, find 000 radi ! e. Ther re 25,006 hoose CREI our for gr 
ing your work dull and drab 000 TY ts and 381 TV tatior in training in electron t ! 
Phen omething happen operation. Color TV ming into x pense mong the United Al 
Things look up. You become more its own. Countl positior must Lir Canadian Br ting ( 
confident. Your earnings rise You be filled n development, research poration rrans-Canad Air 
feel more important design, production, testing nd i eal Roebuck nd Bend 
I i me ma 1 | t nufactur br ica Prod ts D ! i 
( ntact ther ma gE t né ig ind r | ( r nd | RCA 
But in our heart oO will fi the | t trai mer ur Victor Divisior 
know the answer rraining And needed -men who somewhe! ng CREI cour 
all may have started the moment the line take time to impr thei ! gnized expert ! practica 
i filled out a coupon requesting a krnowledg their skill Men wi easil inderstood manner. Y get 
copy of a free booklet named “Your tod perhay take tw minut t benefit of time-tested materials 
Future in the New World of Elec to send for a booklet nder the persona perv yn of a 
troni From this data you get Your Future in the New World CREI Staff Instructor, w knows 
knowledge of where you stand in of Electroni shows you how CREI nd teache you’ what ndustr 
Electronics rremendous expansior Horn Stud eads th wa te vant lr} iccomy] hed on your 
leaves this gigantic industry plead greater rning through tl in n t lur i ted Dy 
ing for trained men. Top manufac ing opportunit described ab ind controlled | r wn wil 
turers sold billions of dollars worth Howe r, CREI does not pror power. Thi § 
of electroni merchandise in 1953 ‘ 0 i | Witl il I i ‘ 1u hind ner 
By 1960, the radio-electronics indu techni hor ich as tii ou CREI diplomas k ess in 
try should do no less than 10 billion must study to convert your mb Radio, TV and E tronics. CREI 
dollars per year, not counting mili tion int technical Knowledg oO imni hold top positior n Amer 
tary orders can sell in the fabulo E.ectronik ca eading firms At r serv 
Today there ire over 97.000 market l the CREI Placer nt Bureau 
radio-equipped police cars; an even Sine t founding iy 1927 which finds positio: f 1dvanced 
larger number of taxis are radio CREI |} rovided thousands of tudents and graduates Although 
equipped (at least 87,000) 62,000 profi radio men with techn CRE! does not guarant ot I 
civilian plan have radio 35,000 cal ' During World War quests for personnel far xceed iT 
Ip] 
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BUSINESS REPLY CARD | 


3¢ Postage Will Be Paid By 


CAPITOL RADIO ENGINEERING INSTITUTE 
3224 16th Street, N.W. 
Washington 10, D. C. 


me EO TE TS aS 


POSTAGE-FREE 


G-C RADIO-TELEVISION CHEMICAL LAB GC ROOF-SEEL COMPOUND G-C LENS- TUBE CLEANER G-C DE-Ox-1D G-C INSULATION AND 


Save time and money, with this complete lab of 20 2 oz. G-C Seal holes in roots on roof-top Specially prepared to remove Cleans and prevents oxdation DIPPING VARNISH 
chemicals. Do all repairs to speakers, covls, dials, etc. Free metal antenna installations. Stop finger marks and spots on on all sensitive — con- Treat held coils, chones. noisy 
rack included call-backs picture tube and lens tacts, switches, et or buzzing transformers 


NO. 997 NET $7.65 NO. 18-16 Pint can NET $0.60 NO. 216-2 2-02. bottle NET $0.96 NO. 19-2 2-07 bottle WET $0.96 NO. 56-2 2-02. bottle NET $0.99 


G-C SCRATCH REMOVER G-C DELUXE FELT-KOAT KIT G-C DIAL CORD DRESSING GC RADIO KNOB KIT G-C KNOB SPRING KIT GC TURNTABLE SPRING KIT 
Dark shade covers hairline Complete flock finishing kit Prevents dial cord shipping Kit contains 35 assorted wal Kit of 100 knob springs in 12 Kit of 50 assorted turntable 
scratches, renews appearance for applying to turntables, Simply rub dressing stock on nut and iwory replacement different styles. Tempered springs for replacement on 
of TV set, furniture grilles, cabinets, etc cord. Long lasting knobs. includes springs spring steel RCA, Philco, Zenith, ete 


NO. $2-2 2-02. bottle NET $0.30 NO. 180-6 WET $2.25 NO. 1212 WET $0.15 NO. 1148 WET $2.82 NO. 1051 WET $1.17 NO. 6478 WET $1.65 


GENERAL Ak Jor These 
RADIO-TV 
SERVICE AIDS 


G-C WOOD CABINET GLUE GC RADIO-TY SPAGHETTI 
Repair TV and radio cabinets . at Cd Best grade varnished tubing 
furniture, etc. Fasten grill eee in 20-1t. lengths. Fit No. 17 
cloth, label CEME NT No. 18 wire. Five colors 


s 
NO. 39-2 2-07. bottle NET $6.99 WO. 498 wer sin 


G-C MIKE CONNECTOR G-C PHONO PLUG G-C STO. TERMINAL STRIPS GC POCKET WIRE STRIPPER G-C STATIC SPRING G-C AUTO RADIO TUNER 


Single contact male type, Phono connector for RCA, ao my ayy thick, Popular wire stripper is also Elivmnates auto front wheel Handy tuner tool for adjust 
completely shielded. Brass, Philco, Zenith and others. Use ” spacing. Five lugs, others scraper, cutter, screwdriver static nose. Riveted metal ing auto radio when chases 
bright chrome plated also for auto radio i ‘eo f and wire winder points for firm contact and cables are remove 

19 WET $0.38 NO. 1742 WET $0.06 WO. 1785 WET 50.072 WO. 15) WET $0.98 NO. 1058 WET $0.0) WO. 0785 wet or 


Gc FAMNESTOCK cups r GC BANANA JACK G-C TV ALIGNMENT KIT GC HANDLE INSULATORS GC OPIECE “SLIP-ON” SET GC INSPECTION LIGHT 


Spring brass, 44" long « % Standard jack, insulated 14," Handy versatile alignment Envelope of assorted sizes to Friction handle h yids 5 plated Service hight where you want 
wide No. 6 mig hole Box head. Mounts in %i¢" hole toot kit in plastic holder insulate handles on phers hex sockets. Sizes: 1)", Me’, it. Ideal for production im 
of 144. Medium Size NO. 7741 Color Red NET $0.132 Four basic tools cutters, etc. Neat appearing Ay”, 946°, Vig” spection, 110 v. AC-DC 


NO. 6362-G WET $2.46 NO. 1742 Color Black NET $6.137 WO 645) WET $1.77 WO. HIIFE WET $0.27 wo ns , WET $1.95 WO. 705 wet S15 


FREE! 


Send postage for your 
Nustrated GC Catalog 


G-C PIN STRAIGHTENER G-C LIGHTNING ARRESTOR G-C 8-0 CONNECTOR GC H. 0. POWER Switch 4 ee | 
Straghtens both minature Underwriters’ approved, for Screw type connector to splice DP S.T. toggle switch. Rated Vy SSCA z 
and jumbo-minature tubes all types of UHF-VHF lead-in 300-ohm twin line. Retains 12 amp. at 125 volts. For fe / 
of both 7- and 9-pin types hones. tasy to use wire characteristics motors. appliances, etc ¥ fy 
NO 6655 WET $1.58 WO 0647 WET $0.75 WO. 0095-E Env. of 2 WET $0.27 WO. 1350 WET $1.92 4 semen comns — Mh 

Bie Te oc sesiagiees 0, Ah wat nf 
ASK YOUR | os | - ~ 
Eoaw on 
E y | GENERAL CEMENT 
ecoomamnane | gene mame | ssn sac, |r sometan MFG. CO 
LEANE UNE VHF ANTENNA 
SPECIALS OF THE MONTH [| wo. sen wer sors WO.0642 WET $0.75 | WO. a-some wer S225! ° ° 
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What do America’s servicemen think of Channel Master's 
RAINBOW antenna? Here are their very wordst: 


what our customers have been wait- 
“28 powerful, sturdy, economical 


ljust o few of the many letters of praise we receive daily 


LOOK at the RAINBOW’S unique design, so deceptively simple, 
yet so unbelievably efficient. LOOK at its advanced features: New 
Spacing Formula, new Triple-Section High Band elements, new full- 
efficiency Intermix Design, and the brilliant triple-power TRI-POLE! 
LOOK at its remarkable Yagi performance on every channel, its 
sharp single lobe. LOOK at its rugged, durable 100% aluminum 
construction, reinforced at all stress points. LOOK at its trigger-fast 
“Snap-Lock” Action, Channel Master's fabulous preassembly that 
snaps open, locks open, without hardware or tightening. 


With every installation, Channel Master's RAINBOW again 
proves itself the most powerful TV antenna yet developed by 
modern science. Bay for bay, it out-performs every all-channel 
antenna on the market today! 


Get In On This High-Powered Advertising Deal 


Your Channel Master distributor offers you a hard-hitting promo- 
tion program which includes TV spot films, newspaper mat ads, 
radio ads, full-color display material, and consumer literature. 
Advertise and install America’s best known, most wanted antenna. 


Here's how the RAINBOW out-performs the famous Champion: 


There’s a RAINBOW model for every area . .. 
for every purse! 


For fringe and super-fringe areas: 
Super RAINBOW model no. 331, $3750 list 
stacked Super RAINBOW model no. 331-2, $7570 list 


For suburban and near-fringe areas: 
ChampionRAINBOW model no. 330, 523 jis, 
stacked Champion RAINBOW model no. 330-2, 48 iss 


For economy installations: 
(featuring butted tubing) 


Challenger RAINBOW model no. 332, $18 tise 
stacked Challenger RAINBOW model no. 332-2, $37 list 


Ont 
d mel 


NOTHING 
outperforms 


model no. 331 


coupling system 


the great Channel Master development 
that permits unlimited antenna combinations 
with only one transmission line to the set! 


font SSN the NEW WAY, the BEST WAY, 
the only AUTOMATIC WAY to get 


all-channel, all-direction reception . . . 
e Without rotators! 


SelecTenna means: no extra control unit on 
rs the set; no moving parts to get out of order; 
entennas are always in perfect orientation. 


© Without switches! 


SelecTenna means: no manual switches to 
bother with; better performance because cou- 
plers have less insertion loss than switches. 


© Without multiple lead-in wires! 
SelecTenna means: neater, more profes- 
sional insiallations, because no complicated 
wiring enters the home. Only one lead connects 
to the set. 


This modern way to obtain multi-directional ; 

reception — with its individual band .pass 
filter networks — offers the consumer great 
convenience advantages possible in no other 
system. There’s never been anything like it! 
The SelecTenna System is rapidly replacing all 
older methods. Use it on your next “multi- 
direction” installation! 


FREE TECHNICAL 
ADVISORY SERVICE 
hs Our engineers will / 


tell you the correct 
! hook-up for your area. / 


Simple as: 


, Merely list the chan- ) Couplers snap 
) nels you expect to re- 
ceive, as well as the | together. 
a» 4 
different antennas you |! : This pe rticular 
} would like to hook / Simply select your interlocked stack 
, nier sfac 
vp. No charge or channel on the set--- list price: 
4, obligation 4 | >> . 42 consists of 
——— a the right signal is $5 aut Datenin 
always there! each Couplers and 
including mounting one Hito Coupler 
hardware and 
connecting wire. for joining two 
High Band and ’ 
© CHANNEL MASTER CORP. ciitavieit, «. ¢ two Low Band 
" The World's Largest Manufacturer of Television Antennas and Accessories. antennas. 
Copyright 1954. Chenne! Mester Corp. 


Enclosed selector switch af molded 
construction keeps dirt oyf. Retains 
contact alignment permgnently. A 
Triplett design represenfing the cul- 
mination of a quarta#century of 
switch making experiegte. Unit con- 
struction—All resistor shunts, rec- 
tifier and batteries houed in a molded 
base integral with thi switch. Elimi- 
nates chance for shorts. Direct con- 
nections. No cabling. 

Precision film or wire-wound resis- 
tors, mounted in their own separate 
compartment—assures greater accu- 
racy. Four connectors at top of case, 
controls, knobs and instrument are 
all flush mounted with the panel. 


TRIPLETT ELECTRICAL INSTRUMENT CO. 
Bluffton, Ohio 


24 


eS = LIGHT 


BUT WITH A COMPLETE 


Docket-sized 


LABORATORY 


mL MUL for his service needs in the Triplett 
Model 666R pocket size VOM 


TV aa) Salt too, on expense 


All Triplett test instruments 
meet the re quirements of tomor- 
row 's color Ti 7 


3” 0-200 Microammeter, RED ¢ DOT 
Lifetime guaranteed. Red and black 
dial markings on white. Easy to read 
scale. 

Precalibrated rectifier unit. Batter- 
ies—self-contained, snap-in types, eas- 
ily replaced. 

RANGES 

D.C. VOLTS: 0-10-50-250-1000-5000, at 
1000 Ohms /Volt. 

A.C. VOLTS: 0-10-50-250-1000-5000, at 
1000 Ohms/Volt. 

D.C. MA: 0-10-100, at 250 MLV. 

D.C. AMP.: 0-1, at 250 MLV. 

oer 0-3000-300,000 (20-2000 center 
scale). 

MEGOHMS: 0-3 (20,000 Ohms center 
scale). 

(Compensated Ohmmeter circuit.) 
Also available—Model 666-HH Pocket 
VOM, Dealer Net $24.50. 


KR 


Model G66R is only $26.50 dealer net 


Dim.: 3 1/16 x 5 7/8 x 2 9/16 
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Burton browne advertising 


Study AT HOME in your SPARE TIME <QaMianisAinannsnn 
to be a TELEVISION TECHNICIAN <a 


YOU LEARN MORE 
=ii=. because | GIV VE YOU MORE! 


Combination Voltmeter. 
Ammeter Ohmmeter 


CW Telephone Transmitter Public Address System 


Super-Het 
Rodio Receiver 


Every one of my students gets enough equipment to set up his own home laboratory. You ~ 
learn to be a television technician by actually doing what a TV technician must do on the job. 
With the equipment | send you, you build and keep a professional GIANT SCREEN TV 
RECEIVER complete with big picture tube (takes any size up to 21-inch) ... also a Super- © 
Het Radio Receiver, AF-RF Signal Generator, Combination Voltmeter-Ammeter-Ohmmeter, 
C-W Telephone Transmitter, Public Address System, AC-DC Power Supply. Everything supplied, 
including all tubes. No experience is necessary . . . My practical, easy-to-understand lessons 
have brought success to hundreds of men, many with no more than a grammar school 
education. 


EARN WHILE YOU LEARN 


My Courses cover all phases of radio, FM and television. ae om the very = bs iy" = _ pen Bony 
earning by repairing o-TV sets for friends and nei rs. 

v Radio, FM and Television Technician Course Many of my students earn up to $25 a week . . . pay for their 
entire training from spare time earnings. . . start their own 
You learn by practicing with the professional equipment | send you. profitable service business. 
Many of my graduates now hold down good paying technician jobs with 
such firms as RCA, NBC-TV, CBS-TV, DUMONT TV and numerous other TV FREE FCC COACHING COURSE! 
studios and plants. Important for BETTER PAY JOBS requiring FCC License. You 


get this training AT WO EXTRA COST. Top TV jobs go to 
@ rm-rv Technician Course FCC-licensed technicions. 


(No Previous Experience Necessary) 


(Previous Training or Experience in Radio Required) 
You can save months of time if you have previous Armed Forces or civilian 
radio experience! Train at home with kits of parts, plus equipment to 
build BIG SCREEN TV RECEIVER. ALL FURNISHED AT NO EXTRA COST! 
My School fully approved to train veterans under new 

After you finish your home study training in Course 1 or 2 you Korean G.I. Bill. Write discharge date on coupon. 
get two weeks, 50 hours, of intensive Laboratory work on modern 
electronic equipment at our associate school in New York City, 
Pierce School of Radio & Television. THIS EXTRA TRAINING IS YOU GET MAIL THIS COUPON TODAY! 
YOURS AT NO EXTRA COST WHATSOEVER. My courses are com- NO SALESMAN WILL CALL! 
plete without this extra training, however. It is just an added 
opportunity for review and practice. = See ee eo 
> TV Cameraman and Studio Technician Course & ee seedapabees tases oo 

(Advanced Training for Men with Radio or TV E 52 Bow 19m Street, New York 8, MV. 

Training or Experience) ' Deer Mr. pny tol af Load WEW FREE QOOH, FREE Samrte 

; ~ . SIs a me how | can mate 816 
1 train you at home for an exciting high pay job as the man od | ‘ 
behind the TV camera. Work with TV stars in TV studios or a 
“on location’’ at remote pick-ups! 
An optional 30 hour one-week course of practical work on TV 


studio ~- at Pierce School is offered upon completion 
of Course 3 


ee ee ee at 


52 EAST 19th STREET e NEW YORK 3, N. Y. tee om —— 
Licensed by the State of New York @ Approved for Veteran Training ee ae ne 
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out, eat buy | 


... for new installations 


... for replacement needs! 


»»«-e the fastest mounting, best pertorming aeria on the market 


, Her~ is the outstanding, NEW 
RADIART auto aerial and it has everything! 


Handsome in appearance .. . out- 


/ standing in performance ... and 
a new design that is a snappy 


one-two-three installation WITH- 


“ @BUITIO AE RMTAL OUT EVEN LOOKING UNDER 
Here are a few of the features 
Speedy, one-man installation 


30° mast adjustment 


* 

+ 

* Fits all body and fender contours 
* 


57's" length extended 18-8 stainless 
steel 


Extra long, full 42” polyethylene 
lead-in 


a Aar-tATion 


THe RADIART corRPoORATION 


CLEVELAND 13, 0 


® tv Antennas - Auto Aerials - Vibrators - Rotors - Power Supplies 
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Home Study Courses in 


TELEVISION SERVICING 


offered by 


RCA INSTITUTES 


_—!, 1@) Study Television Servicing—from the very source of the latest, up-to- 
; the-minute TV and Color TV developments. Train under the direction 
of men who are experts in this field. Take advantage of this oppor- 
tunity to place yourself on the road to success in television. RCA 
Institutes, Inc. (A Service of Radio Corporation of America), 
thoroughly trains you in the “why” as well as the “how” 
of servicing television receivers. 


FIRST HOME STUDY CouRSE sd HOME STUDY COURSE IN 
IN COLOR TV SERVICING BLACK-AND-WHITE TV SERVICING 


Now you can train yourself to take advantage of the big Thousands of men in the radio-electronics industry have 

future in Color TV. RCA Institutes Home Study Course successfully trained themselves as qualified specialists for a 

covers all phases of Color TV Servicing. It is a practical good job or a business of their own—servicing television 
% down-to-earth course in basic color theory as well as how-to- receivers. You can do this too. 


do-it servicing techniques. This RCA Institutes TV Servicing course gives you up-to- 
This color television course wes planned and developed the-minute training and information on the very latest 

through pang beees of peerestere of RCA Institutes, developments in black-and-white television. 

engineers ratories, and training specialists of : 

RCA Service " You get the benefit of years of RC As you study at home, in your spare time, you progress 

Company get y A 

research and development in color television. an vay — of yg: oe = ae yes 
Because of its highly specialized nature, this course is mene Pam = iy, Sas 1 seer ~s 

offered only to those already experienced in radio-television : : he 

servicing. Color TV Servicing will open the door to the big There are ample opportunities in TV, for radio servicemen 

opportunity you've always hoped for. Find out how easy it who have expert training. Mail coupon today. Start on the 

is to cash in on color TV. Mail coupon today. road to success in TV Servicing. 


Hitieg 80 


MAIL COUPON NOW 


RCA INSTITUTES, INC, 
Home Study Dept. RN 355 
350 West Fourth Street, New York 14, N. Y. 


Without obligation on my part, please send me 
copy of booklet on: 


Home Study Course in TeLevimon Searvicina 
Home Study Course in Coon TV Saavicn 


SEND FOR FREE BOOKLET c lor 
; rw 
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National Schools brings you a new dimension in training 
for TELEVISION -RADIO-ELECTRONICS 


YOU CAN LEARN BY HOME STUDY, IF — 
—you are ambitious to increase your earning power. 
—you want to broaden your knowledge and skill. 
-—you choose the school with the most complete training 

and service. 

50 Years of Successful Training 

National Schools has been training men for success since 1905. 
Our graduates are located around the globe, in good-paying jobs 
in servicing, installation and manufacturing in public and 
private industry, or in their own businesses. All this experience 
and background are your assurance of success 


What This New Dimension in Home Study Means to You 
As a National Schools student, with Shop Method Home Trainin, 
you master all phases of the industry —TV, Radio, Electronics 
theory and practice. You learn HOW and WHY, in one complete 
course at one low tuition 

Because National Schools’ world headquarters are in Los Angeles 
—‘capital city’’ of TV-Radio-Electronics~—our staff is in close 
touch with industry. Our lessons and manuals are constantly 
revised to keep you up-to-the-minute on latest developments. We 
show you how to make spare time earnings as you learn, and we 
give you free placement assistance upon graduation. National 
Schools is approved for G. I. Training. Both Resident and Home 
Study courses are offered. If you are of draft age, our training 
helps you achieve specialized ratings and higher pay grades 
This new dimension enables us to train you as you should be 
trained at home, regardless of your age or previous education 


Your Course Includes Valuable Units 
We send you important equipment, including a commercial, pro- 
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fessional Multitester...plus parts to build Receivers, Oscillators, 
Signal Generator, Continuity Checker, other units, and Short 
Wave and Standard Broadcast Superhet Receiver 


Mail Coupon for Complete Information 
Get these two free books about this new 
dimension in Home Training. A compre 
hensive, illustrated fact-book and a 
sample National Schools lesson. No 
obligation, so mail coupon today 

NATIONAL SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1905 
Los Angeles 37, Colif. * Chicago: 323 W. Polk St 
in Caonode, 811 W. Hastings $t., Vencouver, 6.C 


j 
. | 

yvoue rutues 
iN RADIO oe 


TELEVISION 
Pe LP 
MAIL NOW TO OFFICE NEAREST YOU! 
(mail in envelopé or poste on posto! cord) 
NATIONAL SCHOOLS, Dept. RH-35 


4000 5S. FIGUEROA STREET 323 W. POLK STREET 
LOS ANGELES 37, CALIF., CHICAGO 7, tL. 


Rush Freee Boox,’‘Your Future in Radio-TV-Electronics,’ 
and Freee Lesson. No obligation, no salesman wil’ call 


NAME BIRTHDAY 19 
ADDRESS. 
cITy ZONE STATE _ 


Check if interested ONLY in Resident Training ut Los Angeles 
VETERANS, Give dote of discharge 


NN 
= 


NOW... Adjustable 


Speaker Networks 
by 


lo balan 


N-2A 


ADJUSTABLE L/C DIVIDING NETWORKS 


As 2-wey network 


MODEL N-2A MODEL N-28 


imped Crossover 
once 


Selections 
6 Ohms 1250, 2500, 
500 


Imped 
once 


“B Ohms 350 700 
16 Ohms 350, 700 
4 Ohms 700 


16 Ohms 
4 Ohms 


These units con be weed singly 
6db/oct 2-way 1/C networks 


os l2db/oct L/C filters, in pairs 


os 2db/oct 2-way networks 
and in combination as 93 wey 


networks 


MODEL N-1 ADJUSTABLE 
HIGH PASS FILTER 


Buist-in continy 

ously 

high 
control. Matches 
16 ohms to 1250 
2500, 5000 cycle 
crossover 4 
ohms te 2500 

5000, 10,000 cycles 
4 ohms to 5000 and 
10,000 cycles 


variable 


frequency 


MODEL N-3 THREE-WAY 


CROSSOVER NETWORK 
Complete 
with built-in 
continuously 
verieble 
“presence 
and bril 
lance con 
trols. For 8 ohm 3- wey 
tystems using 350 and 
5000 cps crossovers. Adjustable 


mounting arrangements 


LOUDSPEAKERS 


* 


RAYMOND W. DURST, executive-vice- 
president of Hallicrafters 
has elected 
president of the firm 
while William J 
Halligan, president, 
has named to 
the newly 
post of chairman of 
the board = 

The new president 
joined the radio and 
television manufacturing company in 
1936 as executive vice-president. Prior 


if fompan y, 


been 


been 


vb 


created 


to that, from 1930 to 1936, he was first 
comptroller and later secretary-treas- 
urer and a director of the Echophone 


Radio Corporation of Chicago 


THE INSTITUTE OF HIGH FIDELITY 
MANUFACTURERS has been chartered 
by New York State as a non-profit 


membership corporation 
The idea for the organization origi- 


nated with the Audio Activities Com- 
mittee of the Sales Managers’ Club 
(Eastern Division). Working closely 
with official representatives of EP & 
EM and WCEMA, the green light 
came at the joint meeting of the three 
audio groups during the New York 
Audio Fai: 


The Institute is to be initially capi- 
talized by manufacturers who are be- 


ing invited to join the group as “char- 
ter members.” In return for their 
dues, charter members will enjoy a 


number of privileges at forthcoming 
Audio Shows sponsored by the Insti- 
tute plus preferred other 
shows 


status at 


the 
are 


following 
serving on 
the membership subcommittee: Rek-O- 
Kut United Fisher 
Radio, Federal Manufacturing & Engi- 
neering 


from 
manufacturers 


Representatives 
audio 
Transformer, 
Gray Research, Reeves Sound 
craft, Mark Simpson, University, Tech- 
Master Edge, Pilot, Rockbar 
David Bogen, Harman-Kardon, Tech- 
nical Tap Freed Elec- 


River 


Telectrosonic 


tronics, and British Industries Cor- 
poration 

. . 
EDWARD W. BJTLER has been named 


vice-president in charge of 
Speer Carbon Co. of 
St. Marys, Pa. 

In his new 
Mr. Butler 
rect 


sales for 


post 
will di- 
the 
diversi- 


the sales of 
company’s 
fied line of carbon 
and graphite prod- 
ucts for electrical 
and automotive ap- 
plications, etc. In joining the company, 
he leaves International Telephone and 
Telegraph Co. where he had been vice- 
president, Federal Electric Co., and 


sales manager of the Components Divi- 


sion of Federal Telephone and Radio 
Co 

Until recently, Mr. Butler was man- 
aging director of Federal Electric 


Manufacturing Co., Ltd., Canadian af- 
filiate of IT&T 

RETMA has organized an 
lations department 
headed by Robert C 
Sprague Electric Co 


industrial re- 
will be 
opragut J of 


which 


Establishment of the department 
was authorized in 1954 by the board of 
directors of the association. Its mem- 
bership will conside1 advise, and 


represent the association and its mem- 
bers concerning all industry 
dustrial, employee, and 
relations problems. The 


new department also 


wide in- 
r ommunity 
the 


includes all asso- 


scope of 


ciated legislative matte economic 
education, and training programs as 
well as survey work 

WILLIAM H. KELLEY has been elected 


vice-president and general manager of 

all manufacturing '* 

and sales divisions 

of Allen B. Du Mont 

Laboratories, Inc 
The company’s in 

strument, cathode 

ray tube, communi- 

cation products, in- 

ternational, govern 


se 


ment contracts, and 
receiver manufacturing and sales divi- 
sions will report to Mr. Kelley 

He was formerly issociated with 
Radio Corporation of America was 
vice-president in charge of sales for 
Motorola, and after serving that com- 


pany for joined Du Mont as 
vice-president in charge of 


ten years 
marketing. 


SHURE BROTHERS, INC. wil! 
a new building in Evan 
which will house the 
operation. The new 8 
structure is expected to be 


construct 
[llinois 
s entire 


ton 
company 
OOO square foot 
ready itor 
POLARAD 


has 


occupancy early in 1956 

ELECTRONICS CORPORATION 
quired 55,000 square feet of additional 
manufacturing space in a new plant lo- 
cated at 43-20 34th Street, Long Island 


ac- 


City, N. Y. It will supplement the com- 
pany’s existing manufacturing facili- 
ties in Brooklyn EMERSON-NEW 
YORK has moved to larger headquar- 
ters in the Emerson Building, 524 W. 
23rd Street, New York MOTOR. 


OLA’S Communications and Electron- 
ics Division has established its fourth 
laboratory on a 14-acre tract at Indi- 
ana Avenue and Adams Street in Riv- 
erside, California NORTHWEST RA- 
DIO & TELEVISION SCHOOL has estab- 
lished a Chicago branch at 540 N. Mich- 
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Want To 


DOUBLE YOUR PAY? 


omnes a Pass FCC 


COMMERCIAL LICENS 


OPERATOR 
EXAMINATIONS 


GET THIS AMAZING NEW BOOKLET FREE! 


{| TELLS How... ‘3 a 


R GUARANTEE 


4 Licemse OF 0™ 

our Commerce —~ 

if you fail to pow ¥ guarantee te — 

se ee without addition! cov oO Ln! 
cacesstully obtoin your Comme 

you first sit 

fter complet! 


tinve your tro 
kind, yntll you * 
license, provided 
within 90 days © 


Our Amazingly Effective 
JOB-FINDING SERVICE 
HOME IN SPARE TIME UNTIL YOU GET Helps CIRE Students Get Better Jobs 


An Approved Here are a few recent examples of Job-Finding results: 
YouR — GETS CIVIL SERVICE JO8 
5 ide > Thank course I obtained my 2nd phone license, and am now employe 


ing your course 


Civil Ber at Great Lakes Naval Training Bietior s an Equipme - a 
lf you have had any practical experience—Ama- v Tay, an ee ee, ee OS. 


teur, Army, Navy, radio repair, or experimenting. GETS STATE POLICE JOB 


~ Tl have obtained my let clase ticket (thanks to your seheol) and sinee resetving 
ame I have held good jobs at all times. | am now Chief Radio Operator with the 
K ky Ble Police 
TELLS HO Edwin P. Healy, 264 &, Ord Bt, London, Ky 
Ww. is GETS BROADCAST JOB 
‘ gues is THE I wish to thank your Job-Pinding Service for the help 
ONLY HOME in scouring for me the position of transmitter operator 
STUDY CoOURSE here at WCAE in Pittsburgh.” 
Employers Make JOB OFFERS Like These Susy Coupee | Meo Munee fis wiles ave., W. Brosdeck, Ps 
PLIES FCC-TYPE 
to Our Graduates Every Month! rors tone GETS AIRLINES JOD 
WiTH ALL LES. “Due to your Job-Finding Berviee, I have been getting 
Letter from notionally-known Airlines: +t Salada FINAL mens fer foes all over the country, and I have taken @ jab 
. with Capit rl s tn Ctebe 7) adl ech ..”” 
Radio Operators and Radio Mechanics are needed for our company. Periodic -_ ‘ om " ~ nS , r, — ‘ ; 


wage increase with opportunity for advancement Both positions include many 
company benefits such as paid vacations, free flight mileage allowance and 
group insurance 


Your FCC Ticket & recognized by mow 
employers in the electron fleid as proof 
of your technical abiny 


Letter from nationally-known monufocturer: 

We have a very great need at the present time for radio-electronics techni 
cians and would appreciate any helpful suggestions that you may be able to 
offer 
These ore just o few examples of the job offers that come to our office 
periodically. Some licensed rodiomen filled each of these jobs .. . if 
might heve been you! 


HERE'S PROOF FCC LICENSES ARE OFTEN 
SECURED IN A FEW HOURS OF STUDY WITH 
OUR COACHING AT HOME IN SPARE TIME 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN-74—4900 Euclid Bidg. 

Cleveland 3, Ohio 

(Address to Desk No. to avoid deloy.) 


wt et FOU thee 4 me 
t ' 


Name and Address License Time your Vis . Mow & Pass PCC | » Knamlgations” (doce nut envet 
Harry G. Frame, Box 429, Charlestown, W.Va. 2nd Class 13 Weeks ame “ dabing WOU I .tes Intormatt 
Charles Ellis, Box 449, Charles City, lowa Ist Class 28 Weeks ae a 
Omar Bibbs, 1320 E. 27th St., Kansas City, Mo. IstClass 34 Weeks — 
Kenneth Rue, Dresser, Wisconsin 2nd Class 20 Weeks 
B. L. Jordan, Seattle, Washington ist Class 20 Weeks Add 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS = . 


Cert E. Smith, E. E., Consulting Engineer, President 
Desk RN-74, 4900 Euclid Bidg., Cleveland 3, Ohio 


Soecial tuition rates te Members of the U.S. Armed Perens 
uf prompt result ond a mail 
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Bringing thes 


e Saving 


S$ to You eee 


new policy 


ili begin 
Craftsmen h 
ve Mares . eos ‘ reviously been sold woot direct 
u 


CRAFTSMEN 


Here is the finest, most flexible unit offered by any manufacturer. All you need for o 
professional home music system is the Solitaire, a fine record player and speaker. This 
exceptional new unit contains a full 20 watt power amplifier, o preamplifier ond on 
exclusive sharp cut-off filter, housed in on attractive cabinet of leather etched steel. 
Inputs for magnetic phono cartridge, FM-AM tuner, tape recorder and TV receiver. Six 
record equalization Contour type loudness control, and separate boss ond 
treble tone controls giving 15 db boost ond 13 db attenvotion. Shorp cut-off filter 


system removes both high and low frequency 


son Utra-lineor Fr esponse: 
less than 2% ot 20 ay my 4Yyn 
Price wos $113.50 


noises. Bosic amplifier is based on William- 
+0.5 db, 20-20,000 cycles. IM distortion 


1” Ww 25 ib 
ee OW ONLY $865° 


C10 FM-AM Tuner 


There ore more C10 tuners now in use than 
any other FM-AM tuners ever mode. The 
proof of its exceptional performance and 
durability is in the th ds of Mati 

in homes, leading _fadio ond TV stations, 
schools and Has d 
continvously variable tone controls, built-in 
preamplifier, and two cathode follower ovt- 
wuts. Frequency Response: 20 to 20,000 cps. 
Sencitiviey less thon 5 microvolts, AFC for 
simplified, “no-drift” tuning. 12 tubes includ- 


ing rectifier. Weight —17 lbs $107 50 


Wes $131.50 NOW ONLY 


C1000 FM-AM Tuner 


Far more than just o tuner, the C1000 is o 
complete control center for your Hi-Fi 
system. Here is o superior FM-AM tuner, a 
complete preamplifier with 4 positions of 
record equvelization and input circuits for 
TV, tape recorder and phono. Has two AM 
bandwidths; broad for local Hi-Fi and sharp 
for distant or noisy stations. FM sensitivity, 
2 mv for 30 db quieting. AFC and 2 cathode 


follower ovtputs. Wt. 25 Ibs y $16]°° 


Was $179.50 NOW ONL 


C900 Basic FM Tuner 


For we with Solitaire or C350 Preamplifier 
Designed for broadcast monitoring where 
low distortion, vitimate stability, and high 
sensitivity are needed. Exclusive printed IF 
coils (20.46 me); variable amplified AFC and 
lower over-all distortion than any station. 
Frequency respome £1 db 20-20,000 
cycles. Overall IM distortion for 100% 
modulation less thon O5%. Sensitivity, 2 
microvolts for 30 db quieting 


Weight 17 tbs 
Wes $119.50 NOW Omy SYQSO 


Order direct from factory and stave. Only by selling direct can Craftsmen 
exceptional units at se low @ price. Don't delay—Order by Mail Teday. 


C810 Basic FM-AM Tuner 
For wse with the Solitaire or C350 preampli- 
fier. Does not hove built in preamplifier or 
tone controls. Exceptional FM sensitivity (4 
mv. for 30 db of quieting) and wide band 
AM for true high fidelity performance. 
Frequency response +! db 20-20,000 cps. 


Weight 21 Ibs. 
Price wos $134.50 Now ony $97 50 
C550 30 Watt Amplifier 
Here is maximum ruggedness, dependability 
and flawless reproduction at any volume 
level. Thirty full watts of audio power with 
only 0.1% harmonic and 0.5% IM distortion. 
Frequency response is for beyond the 
audible range (+1 db 10-100,000 cps) 


Special thermal time delay protects circuit. 
KT66 ovtput tubes wed exclusively for 


moximum efficiency. Wt. 33 Ibs. 
Wes $109.50 NOW omy $HQS5O 
C400 Audio Amplifier 
Exceptional performance at low cost 
Streomlined narrow chassis for ease of in- 
stallotion. Push-pull 6V6 beam-tetrode tubes 
plus 13.5 db negative feed back provide 10 
watts output with frequency response of 15 
to 20,000 eps. (+1 db). Harmonic distor- 


tion less than 1%; hum and noise level 70 
db below rated output. Five tubes including 


rectifier. Weight 13 lbs $2950 


Was $42.90 NOW ONLY 
C450 Audio Amplifier 

ideal for budget Hi-Fi systems. Has same 
high qvality craftsmanship as other Crafts- 
men amplifiers but with lower ovtput of 6 
watts. Frequency response: 20 to 20,000 
cps. (+1 db) with only one percent 
harmonic distortion. Push-pull 6 W6GT beam- 
tetrode ovtput tubes. Only 6 «x BY « 6 


inches. Weight 10 ibs 
Was $29. NOW ONLY $1950 


offer you these 


The Radio Craftsmen inc. Dept. R3 4403 N. Ravenswood Ave. Chicago 40, Illinois 


RADIO & TELEVISION NEWS 


igan Ave. Other units of the school are 
located in Portland, Oregon and Holly- 
wood, California. The Chicago unit 
will be a resident training school... 
The Houston sales office of FEDERAL 
PACIFIC ELECTRIC COMPANY has 
moved to Room 202 of the Bermac 
Building, Houston, Tex. . . . THE BRIS- 
TOL COMPANY has recently completed 
an expansion of its manufacturing plant 
and its office facilities in Waterbury, 
Conn. .. . RICHARD D. BREW AND COM- 
PANY, INC. has moved to a new, ultra- 
modern plant in Concord, N. H. The 
firm was formerly located in Belmont, 
Mass. .. . ROBERTSHAW-FULTON CON- 
TROLS COMPANY has opened new and 
larger facilities at 8406 W. McNichols 
toad in Detroit. The office was for- 
merly located at 2680 W. Grand Bou- 
levard ... ARROW SALES, INC. has 
opened a branch sales office at 2441 S 
Michigan Ave. in Chicago and a branch 
sales-showroom at 2005 Empire Ave 
in Burbank, Cal. The new facilities are 
in addition to the company’s main 
office at 7460 Varna Ave., North Hol- 
lywood, California. 
a a “a 

CLIFF KNOBLE has been named mer- 
chandising manager of the television 
and radio operations 
of the Raytheon 
Manufacturing 
Company. 

He was formerly 
advertising manager 
for the operations 
and prior to that 
was advertising 
manager for nine 
years for the Chrysler Corporation in 
Detroit. He was formerly an advertis- 
ing agency account executive for Ruth- 
rauff and Ryan in Chicago where he 
was responsible for the advertising of 
such products as the Bendix home 
laundry and American Kitchens. 

He will make his headquarters at 
the Chicago plant of the firm. 

. ” “ 

PRINTED CIRCUITS, INC. has been 
established at 36 Tunxis Ave., Bloom- 
field, Conn., for the design, engineering, 
and manufacture of all types of printed 
circuit boards .. . AUDIO MARKETING 
SERVICES has been formed in Los An- 
geles to handle high-fidelity compo- 
nents in Southern California, Arizona, 
and Nevada. The showroom and offices 
are at 860 N. Vine Street . . . Forma- 
tion of a new electronics engineering 
and manufacturing organization, RAN- 
SOM RESEARCH, has been announced 
by David H. Ransom, founder. The 
company’s mail address is P.O. Box 
382, San Pedro, California. The firm is 
presently in production on electronic 
decade counters and electronic voltage 
regulators. Other products will be 
added later ... HOFFMAN RADIO 
CORP. has changed its name to HOFF- 
MAN ELECTRONIC CORP. to more ade- 
quately reflect the diversified nature 
of the firm’s manufacturing operations 

LOUIS A. GARTEN & ASSOCIATES 
has been organized as a manufacturers’ 
representative firm with headquarters 

(Continued on page 102) 
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BUY DIRECT and SAVE! 


the finest 


direct from factory: 


~ Pratismen 


C350 Equalizer Preamplifier 

New ovdio cortrol system designed for ex 
ceptional flexibility and low distortion. Hos 
exclusive “Hinged tone control circuit” 
eliminates honk ond rosp typical of con 
ventional tone controls. Seven accurate rec 
ord eqvelization position. New British 
7729 preamplifier tube results in a new low 
in noise, hum and distortion. New com 
pensated Loudness Control reinforces highs 
ond lows af soft volume settings, Has 4 
input circuits for FM-AM tuner, TV, tape re 
corder and magnetic cartridge. Two cathode 
follower ovtputs for amplifier and recording 
systems. All-triode circuitry reduces distortion 
to vanishing point. Wt. 11 tbs af 
Was $129.50 NOW omy SBQS° 

C375 Sharp Cut-Off Filter System 
Eliminates distortion present of the extremes 
of frequency range. Invaluable in obtoiming 
maximum enjoyment from records, tape or 
+M broedcasts. Low frequency cut-off points 
lat, 40, 70, 120 and 200 cycles, reducing 
hum or turntable rumble. High frequency 
cut-off points: Filet, PKC, 6KC, 4KC and 
2.8KC. in flat position frequency response is 
+0.5 db, 20-50,000 cycles. Weight 6 Ibe 


Was $39.50 
NOW ONLY $33°° 


Seve by mail. Order today direct from Creftsmen 


Now yeu can have the fines! High Fidelity equipment mode at the lowes! 
prices ever offered. 


All equip fully @ d and covered by Creftsemen Fectory Werrenty 


me evi GIOTISMEAN 


Dept. R3, 4403 Ravenswood Avenue, Chicage 40. lilinois 


Order by mall 


equipment in 


rf 


Send me complete Craftsmen Catalog SHIP VIA 


Order 


Name Express 
Blank 
Address (| Freight 
UPtown 8-4000 Best Woy 
Quantity Model No. tem Price 
[_} Check or M.O. enclosed On Express orders do not indude 
() Send COD. (25% prepayment transportation charges they will be 
enclosed collected by the express agency of 


Orders from Canada and APO's must time of delivery. 
include full remit All Orders F.0.8. Chicoge 


erywhere! Even in the most extreme fringe areas, the sensational 
Winegard Interceptors are providing clear, enjoyable TV pictures.” 


KS Reports like these 


from across the nation 


are pouring in, testifying to 
the exceptional performance 
of our antennas 


WINEGARD INTERCEPTOR 


A great new antenna 
that gives you both 


Exclusive! 
Electro-Lens Focusing !* 


1. Complete all-channel VHF coverage— 


y] Brilliant yagi performance 
« Yes, the extraordinary high gain of a yagi... 
The pin-point directivity of a yagi. . . on of our famous 
Not on just one channel—not on just one band Winegard P interceptor Now makes it pos- 
but clear across the whole VHF spectrum, sible to have multi-element 
performance on all channel tn 
The Interceptor is designed the most extreme fringe areas 
for both black and white and color ns The Super 'Ceptor 
The same Interceptor that gives you those sharp, clear : all of the w ul features of 
black and white pictures today will give you the truest, the Interceptor, but with much 
brightest color pictures imaginable in the future. increased sensitivity . hte 
22% more gain over the sta 


NOTE ..The Interceptor has been received so enthusiastically ard —— tor model. 
all over the countr that the Winegard Company, even P 
with around the pm & production in its brand new plant, Features of the Interceptor and Super 'Ceptor 
can't oma, to make a reeptors fast queue Twice this e Excellent 300 ohm impedance match over 
season —- uction has been actually doubled over what was the entire VHF ra 
nge. 


originally planned, and still we are experiencing difficulty in 

— fi. with this tremendous demand. So, -* your order e Extremely narrow ya li forward lobes, 
in now~-and avoid disappointment on delivery. with a lobes a ible rear lobes. 
. . no switc - » no inter- 
List price U.S.A... . Interceptor... per bay.. ‘$9495 AE the high pee he elements 


(Stacking bars available) and the low band elements. 
The New Winegard Super 'Ceptor 


} Gives you— multi-element yagi performance 
IMP— Model L-7 for channels 7-13. ’ 
On the high VHF band, the IMP a pen age ne nt oL — hole 
functions as two high gain yagi— VHF » ery single channe! in w 
operating side by side in perfect pectrum! 
phase, to give gain and directivity List price U.S.A.... Super 'Ceptor... per boy $3495 
far in excess of more conventional (Stacking bers available) 
7-13 broad band designs. 


Imp Features: 


« Exceptionally high gain on channels 7-13. hie THE PIXIE 

e Full wave driven elements. : 

e Full wave reflector elements. Top all channel performance —at alow 
e Electro-Lens Focusing.’ price—featuring unique improved coni- 


, l type driven element—for high gain 
Note—the IMP makes the perfect all-channel attic pa Frege erred 
antenna for all channels in primary areas. aa ro ——e 
' ES ee aye st price U.S.A... . PIXIE...per bay ¢ 95 
wh veed _ eveliebied (Stacking bars available) 14 


— See your jobber or write us for additional information about the 
Interceptor and other Winegard antennas 


= ~=WINEGARD company 


) SCOTTEN BOULEVARD, BURLINGTON, IOWA 
America’s most wanted line of TV antennas — designed te make instellations quicker — easier — and more profitable 


RADIO & TELEVISION NEWS 


The author joined RCA in 1930. shortly 
after graduation from Cooper Union 
Institute of Technology. For seven years 
he served as chief factory engineer for 
power tube manufacturing at the com- 
peny's Harrison, N. J., plant, and then 
as factory manager for power, receiv- 
ing, and cathode-ray tubes. Mr. Smith 
was appointed commercial! manager of 
RCA power tube sales in 1938, and two 
years later he became product manager 
for all RCA tube products. In 1951, he 
became manager of sales operations, 
and two years later was appointed to 
the newly-created post of General Mar- 
keting Manager for the RCA Tube Divi- 
sion, with responsibility for all direct 
marketing and sales of RCA tube 
products. He was appointed Vice-Presi- 
dent and General Manager of the 
RCA Tube Division in September, 1954 


By DOUGLAS Y. SMITH 


Vice-Pres. & Gen. Mgr., Tube Div. 
Radio Corporation of America 


INCE 1946, more than 32,000,000 

television receivers have been in- 

stalled and maintained in Ameri- 
can homes. The magnitude of this 
achievement can be realized only in 
consideration with the relative youth 
of commercial television, the com- 
plexity of heme receivers, and the 
small membership of the industry serv- 
ice fraternity, which during the intro- 
ductory years of commercial television 
numbered only 50,000 to 65,000 

To these technicians and dealers 
goes much of the credit for the quick 
transition of commercial television 
from a laboratory development to a 
truly national service. However, so 
quick and skillful have been their 
achievements in making television a 
working reality in the living room, that 
service technicians have tended to be- 
come the taken-for-granted men of the 
electronics industry 

Because it believes that tribute is 
long overdue to the thousands of 
skilled technicians who have contri- 
buted so much to the success of com- 
mercial television, the Radio Corpora- 
tion of America is sponsoring a “Na- 
tional Television Servicemen’s Week 
during the period of March 7 to March 
12. It is our hope that during this 
period, those who make, sell, and enjoy 
home television equipment will give 
appreciative thought to the service in- 
dustry and the “mountains” they have 
moved since 1946. 

Electronics is a constantly changing 
and expanding science. Its knowledge 
does not come easily or quickly. The 
technician or dealer who hangs out his 
service shingle in the neighborhood can 
do so only after a considerable invest- 
ment of time and money in education 
Once established, he must continue his 
education with refresher courses to 
keep abreast of latest developments 
in electronic equipment and servicing 
techniques. He must keep his shop in 
tune with advances, too, equipping it 
with the latest in electronic test equip- 
ment and devices for top efficiency. 

In other words, the trained tech- 
nician is a professional v"ho has worked 
hard and long to acquire his know!l- 
edge and skills. It is our hope that 
“National Television Servicemen’s 
Week” will drive these facts home to 
many who are unaware of the sacri- 
fices and efforts which have qualified 
the neighborhood service technician 


March, 1955 


for his profession and responsibilities 

Although the Radio Corporation of 
America has initiated this tribute, it is 
our hope that the entire electronics in- 
dustry will adopt and support it—not 
only this year but as an annual gesture 

To focus maximum industry and 
consumer attention on service tech 
nicians, RCA is sponsoring a coordi- 
nated advertising and promotion cam- 
paign on both the national and local 
levels. This campaign will utilize such 
mass-circulation media as Life mag- 
azine, the NBC “Color Spectacular” 
tele. ision program, and the “Sid Caesar 
Television Show.” Additionally, radio 
spot announcements and newspaper 
ads have been provided for co-spon- 
sorship by RCA tube distributors 

We believe that this observance pro- 
vides the neighborhood service techni- 
cian with an unprecedented opportun- 
ity to enhance his local prestige —to 
present himself and the profession he 
represents in a new light before his 
customers. It is our hope that all 
service dealers and technicians will 
capitalize on this opportunity locally. 

To encourage maximum dealer par- 
ticipation, RCA will award prizes to 
the dealer or technician in each of 
eight sales regions who displays the 
most initiative and originality in pro- 
moting “National Television Service- 
men’s Week” in his own trading area. 
Actually, this is a contest in which all 
participants win, for the real prize is 
increased prestige and professional 
standing where it counts the most 

To aid the neighborhood dealer in 
his promotion efforts, a variety of dis- 
play, advertising, and direct-mail ma- 
terial for use at the point-of-purchase 
is available. A special electronic statu- 
ette, which symbolizes the theme of 
the tribute (shown here), is also avail- 
able to service dealers 

This concentration of national and 
local effort in a five-day period may 
very well be supplemented by contribu- 
tions from others in the electronics 
industry. RCA invites all who deal 
with or are served by the national 
servicing fraternity to join in this 
salute and to taxe the steps necessary 
to make “National Television Service- 
men’s Week” an annual tribute, from 
those who make, sell, and enjoy elec- 
tronic equipment to those who keep it 
operating at peak efficiency in the 
home. —y)- 
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RADIO & TELEVISION NEWS 


By 
WALTER H. BUCHSBAUM 
Television Consultant 
RADIO & TELEVISION NEWS 


Shown here are the RCA 21” round, metal 3. 
gun color picture tube and other special compo- 
nents used in the 28-tube color TV receiver. 


Here is a complete analysis of the new circuits in the 


HEN the first RCA 530 receivers 
Wier shown, back in 1947, few peo- 

ple realized that this represented 
the cornerstone of a fast - growing 
pyramid of better, cheaper, and more 
plentiful TV receivers. Remembering 
those early days of television and 
studying the new RCA simplified color 
receiver, we are inclined to name it 
the color 630. Using only 28 tubes, two 
less than the original 630, this set in- 
corporates a 21-inch round color pic- 
ture tube, a far cry from the 1OBP4 
used in the first 630 sets. The per- 
formance of this color set is as good 
as any seen earlier, and it certainly 
presents a very acceptable picture. 

When RCA unveiled this new color 
receiver, other large TV manufactur- 
ers were handed all the necessary data 
as part of their licensing arrangement 
This allows them to produce color TV 
sets based on the same or similar cir- 
cuits and offers their engineers a 
chance to further improve the RCA 
designs. 

For the service technicians 
means that the majority of the 
color receivers due to come out now 
will use all or some of the novel fea- 
tures of the RCA 28-tube set. It is 
with this in mind that we describe the 
new and outstanding features of the 
simplified color receiver, leaving the 
circuits which have been explained in 
Rapio & TELEVISION News before as 
parts of the block diagram only. Em- 
phasis will be placed on explaining 
those features which are completely 
new and are bound to find wide appli- 
cation in the new color receivers 


this 
new 


Over-all Design Features 


Fig. 5 shows the entire RCA 28-tube 
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RCA 28-tube color set, hailed by many as the "color 630.” 


color receiver with the rear, top, and 
side panels removed for easy access 
The entire receiver chassis is a single 
piece, mounted upright alongside the 
picture tube. The 21-inch round color 
picture tube uses a metal envelope 
which is covered by a plastic insulating 
sleeve. Support for the tube is pro- 
vided by a ring near the junction of 
the neck and funnel, which forces the 
entire tube against the plastic front 
panel and mask assembly. Shielding is 
provided for the deflection yoke. Just 
behind the deflection yoke is the con- 
vergence coil assembly, purity magnet, 
and blue beam positioning magnet, all 
of which are used with other 
3-gun color picture tubes. 

As shown in Fig. 5, the receiver 
chassis itself is not much larger than 
many of the earlier monochrome sets, 
although the high voltage section needs 
more space and better insulation. The 
high voltage cable going to the picture 
tube socket provides the focusing po 
tential for all three electron guns 
Since the metal envelope serves as 
second anode, there is also a high volt 
age lead going in that direction. One 
of the new features of the 21-inch 
round tube used in this receiver is the 
permanent magnet ring assembly near 
the screen of the picture tube in place 
of the old field neutralizing coil 

Even more interesting than the phy- 
sical appearance of this receiver is its 
electrical arrangement as shown in the 
block diagram of Fig. 1. The v.h.t.- 
u.h.f. tuner is special only in its closer 


large 


tolerances on bandpass and oscillator 
drift characteristics, otherwise its op- 
eration is the same as for black-and- 
white. 

The i.f. section employs a total of 4 
stages. A special bifilar “T’ trap is 
used to provide the necessary attenua 
tion fer the sound if. and by using 
separate detectors for the sound and 
video signal, further separation of the 
two signals is obtained. Actually, the 
detector used for the sound is peaked 
towards the Lf. range of the color sub 
carrier, which is only about 900 k« 
from the sound if At the chroma- 
sound detector output a sharply tuned 
1.5 mc. trap doubles as sound rejection 
for the chroma channe! and as sound 
take-off coil for the sound channel 
This latter section is essentially the 
same as most black-an’-vhite inter 
carrier sound sections. A ratio detector 
at 4.5 me. is used, followed by a stand 
ard audio amplifier 

The brightness-signal detector sec 
tion feeds a delay line and then the 
signal is amplified and passed on to all 
three cathodes in the picture 
tube. The syne separator utilizes the 
high level brightness signal and, in con 
junction with other 
vides horizontal and vertical 
nizing pulses 

eync 


color 


sync circuits, pro- 


synchro 
and circuits aré ver 
much like monochrome 
receivers with a blocking oscillator cit 


sweep 
those used in 
cuit used in the vertical, and a phase 
type a..f.ic. in the 
Morse saw-tooth 


detector horizontal! 


section power j 
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Fig. 1. 


Block diagram RCA set. Com 


paring this with the previous RCA color 


receivers using the 15” tube discloses the simplification and economies effected. 


Fig. 2. Schematic diagram of the bifilar 
“T” trap which reduces very sharply 
the amplitude of the sound Li. carrier. 


woeo 


Fig. 3. Simplified diagram of the tricde 
color demodulator circuit used by RCA. 


Fig. 4. Convergence, d.c. and dynamic, 
elements used with the new large-screen 
three-gun color picture tubes used by 
RCA and others in their color TV sets. 


PM PIECE 


needed in both sections since the dy- 
namic convergence circuits obtain their 
power directly from the two sweep 
sections. In addition, the flyback sec- 
tion must provide 27,000 volts at al- 
most 1 milliampere, plus the focusing 
voltage, and sufficient sweep to deflect 
all three electron beams linearly. Ex- 
cept for the convergence section, other 
color TV sets use the same type of ver- 
tical and horizontal circuits. 

The convergence section itself uses 
no tubes-—the d.c. convergence is ac- 
complished by special permanent mag- 
nets located in the convergence coil as- 
sembly. A detailed discussion of this 
section appears in a later paragraph. 

Color synchronization is accom- 
plished through a phase detector, re- 
actance tube, and crystal-controlled os- 
cillator. To separate the color refer- 
ence burst from the composite signal, 
a simplified diode burst gate is used. 
One side of the phase detector circuit 
also supplies a signal which controls 
the color killer stage. This latter cir- 
cuit shyts off the entire chroma chan- 
nel when a black-and-white picture is 
received. 

A new feature is the introduction of 
a sort of automatic gain control sys- 
tem to keep the level of the chroma 
signal constant. By detecting the amp- 
litude of the reference burst as well 
as its phase, the phase detector pro- 
vides a bias voltage which controls the 
gain of the first chroma amplifier and 
thereby keeps the level at the output 
of the second chroma stage constant. 

The radically new and greatly sim- 
plified high level demodulator section 
used in this receiver deserves consid- 
erable scrutiny and explanation. Using 
some really novel techniques, RCA en- 
gineers have been able to utilize one 
double triode to perform all the de- 
modulating and matrixing functions in 
a single stage. The input to this sec- 
tion includes the color subcarrier and 
its sidebands, and two 3.579 mc. refer- 
ence signals, properly phased; the out- 
put of this stage directly drives the 


three control grids of the tricolor pic- 
ture tube. The three grids receive the 
red, green, and blue color difference 
signals, while the three cathodes are 
driven by the brightness signal. Thus, 
the addition of the Y signal to each of 
the three colors is accomplished di- 
rectly inside the color picture tube 

While the double-triode demodulator 
circuit is far more economical than 
any of its predecessors, its operation 
also requires less adjustment and elim- 
inates many of the variables found in 
earlier systems. The result is a sur- 
prisingly stable demodulator, simple to 
produce, still easier to adjust, and cer- 
tainly a great step towards faster color 
TV servicing. 

The block diagram is completed by 
the power supply which uses a power 
transformer and selenium rectifiers, 
and provides 200 and 400 volts “B+” 
as well as a smal! negative potential. 
This latter is.obtained by returning 
the secondary to ground through the 
vertical and horizontal centering con- 
trols. 

There are various minor innova- 
tions in practically every section of 
this receiver, but in this article empha- 
sis will be placed only on the converg- 
ence section, the demodulator and 
chroma channel, and the operation of 
the bifilar “T’’ trap in the Lf. 

The need for at least 60 db of at- 
tenuation of the sound if. carrier and 
the specification that this must be done 
in a very narrow frequency band led to 
the use of a bifilar “T” trap. This 
trap provides considerable attenuation 
without overshoot or ringing. 

Fig. 2 shows the double-tuned bifilar 
trap used in the new RCA 28-tube re- 
ceiver. Two separate traps are em- 
ployed, one tuned to the sound if. and 
the other to the adjacent channel 
sound carrier, both connected in series. 
All three coils are slug tuned and their 
alignment presents no particular prob- 
lem. The tapped tuning coil, L:, is set 
in accordance with the if. bandpass 
specifications and each of the traps is 
aligned individually for maximum re- 
jection at its respective frequency. An- 
other sound if. trap is used in the 
brightness detector stage. 


Triode Demodulator 


Perhaps the most significant inno- 
vation presented in the new RCA 28- 
tube color receiver is the demodu- 
lator and matrix network. In this re- 
ceiver a single 12BH7 provides the 
complete decoding action with suffici- 
ent signal output to drive the three 
kinescope grids directly. Before dis- 
cussing the actual circuit, it is impor- 
tant to understand how a triode de- 
modulator works. Consider the circuit 
of Fig. 3 which shows a triode used to 
detect the chroma signal. Theoretically 
either the J, Q or R-Y, B-Y signals could 
be detected here, depending on the 
phase relationship of the reference sig- 
nal and the bandwidth of the output 
filter. Since the color difference sys- 
tem is used in the practical circuit, as- 
sume that the triode in Fig. 3 pro- 
duces R-Y. 
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If no signal appears at the grid, the 
plate current of the triode will depend 
on the plate voltage. In other words, 
the triode acts like a diode detector, 
for amplitude modulation. When a sig- 
nal is applied at the grid, the plate cur- 
rent is dependent both on the instan- 
taneous grid voltage and the plate 
voltage. This is the same action as 
obtained in a conventional demodulator 
such as the 6AS6, where the plate cur- 
rent is a function of the control and 
suppressor grid signals. In the triode 
it is necessary to choose operating 
points for plate and grid signal ampli- 
tudes so that the linear portion of the 
tube characteristic is used. Note that 
there is a special trap in the plate cir- 
cuit which removes the 3.579 mc. ref- 
erence signal and the color subcarrier. 

When using two triode demodula- 
tors, the chroma signal applied to each 
tube and the load resistors would have 
to be adjusted in relation to the respec- 
tive color signals to obtain the proper 
amplitudes. Also necessary for such a 
demodulator are relatively large 
chroma signal and reference signal 
voltages. 

Now consider the block diagram of 
Fig. 6 showing the entire chromaticity 
section of the new RCA set. Two 
stages of amplification are used with 
a bandpass of about 1 mc. centered at 
3.579 me. This provides sufficient driv- 
ing power for the 12BII7 demodulator 
Note that the color reference burst is 
obtained from the second chroma stage 
and that the color phase detector is 
utilized to provide an a.g.c. bias which 
controls the gain of the first chroma 
amplifier. This circuit helps maintain 
constant chroma signal for the demod- 
ulator and generally adds to the sta- 
bility of the receiver 

The complete demodulator circuit is 
shown in Fig. 7. A single transformer 
drives the plates of both triodes, but in 
order to obtain the difference in ampli- 
tudes required, the ratio of the two 
secondaries is 1 to 1.41. The two plate 
load resistors are in the ratio of 2 to 
5. When the correct phase and ampli- 
tude of reference signals are applied 
at the two grids, the red and blue color 
difference signals are demodulated. It 
is possible, by using these two signals 
in proper phase and amplitude, to ob- 
tain the green color difference signal 
In the double-triode circuit of Fig. 7 
the green matrixing action is per- 
formed directly in the cathode of the 
12BH7. By joining the cathodes of the 
two triodes, the total cathode current 
is a function of the R-Y and B-Y sig- 
nals. The plate load and cathode re- 
sistors are so chosen that the green 
color-difference signal appears directly 
at the common cathode. Thus, the 
double triode circuit of Fig. 7 per- 
forms not only the demodulating, but 
also the matrixing functions 

The coils and series resistors in each 
kinescope grid lead help in suppressing 
harmonic radiation of the 3.579 mec 
reference signal 

One of the features of this circuit is 
the d.c. coupling to the picture tube 
The three color difference signals are 
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Fig. 5. View of an 
RCA color TV receiver 
of the type described 
in this article. Note 
the lack of a field 
neutralizing coil and 
CRT tube _§ shielding. 
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applied directly to the three 
while the brightness signal is d.c.- 
coupled to the three cathodes. Thus, 
the Y signal is added inside the color 
picture tube to the three difference 
signals and the full three-color presen- 
tation appears on the screen. Since 
d.c. coupling is used throughout, no d.c 
restorer circuits are needed 


grids 


Magnetic Convergence 


Many of our readers know of the 
convergen:.e problems in the earlier 
shadow-mask color picture tubes. In 
those tubes, a special element, the con- 
vergence grid, carried a d.c. potential 
as well as a vertical and horizontal 
parabolic voltage, which helped the 
three electron beams to converge at 
the shadow mask. In addition, a set of 
small magnets was located around the 
neck of the tube to bring these three 
colors into registry 

In the large-screen color tubes avail- 
able now, convergence is accomplished 
by three magnetic fields, each acting 
only on its respective electron beam 
As shown in Fig. 4, small steel strips 
inside the neck of the tube form two 
magnetic poles when an external herse- 
shoe magnet is placed over them. Each 
set of two poles has an electron beam 
in its field and since the field is con- 
fined between these poles, the action 
of one set of poles has little effect on 
any of the others. Each 
magnet actually consists of two ferrite 
pieces with a small permanent magnet 
cylinder as shown in Fig. 4. This per- 
manent magnet can be rotated, and 
thereby adjusts the d.c. convergence of 
its electron beam. In addition, a coil 
is wound over each ferrite leg and 
through this coil goes the vertical and 
horizontal convergence current. In ad- 
dition to the convergence magnets and 
coil assembly there is also a blue posi- 
tioning magnet, similar in appearance 
to an ion trap magnet, which will 
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Fig. 6. Block diagram of the chrominance 
circuits. Note the chroma a.g.c. feedback. 


allow lateral motion of the blue beam 
We know from the earlier electro 
(Continued on page 124) 


Fig. 7. Complete schematic diagram ol 
the double-triode color demodulavor tur 
nishing color difference voltages to CRT. 


radio repairing of much of the at- 

tention it merits. Many shops make 
no attempt to drum up radio service 
business, or even reject such business 
outright. And yet, sales of radio sets 
have held up fairly well in this TV era; 
millions of AM receivers are sold year- 
ly, and thei servicing can be profit- 
able. 

For the benefit of those who've for- 
gotten some of their radio service 
techniques, as well as others just en- 
tering the field, this outline of rapid 
troubleshooting procedures is pre- 
sented, Even an experienced man can 
lose valuable minutes on a repair, 
when he’s gone rusty; the novice is, of 
course, apt to lose much more time. 
Due to space limitations, we will re- 
strict ourselves to more or less com- 
mon troubles, and cover only a.c.-d.c. 
home receivers (excluding straight a.c. 
sets, portables, and auto radios). The 
emphasis throughout will be on shav- 
ing off valuable minutes from repair 
time by using the proper sequence of 
tests. 


T radio repair servicing has robbed 


Dead Set 


Tubes are dark: Test with an ohm- 
meter between both line plug terminals 
with the switch on. If continuity is 
read, either the power outlet is defec- 
tive, or the plug wasn’t making good 
contact with it. If continuity is not 
read, and a quick inspection of the 
plug reveals no visible defect, the next 
step is to resistance-check the tube 
heaters, (Don't overlook the “on-off” 
switch, especially if a peculiar click is 
heard when the switch is turned on. 
Shorting out the switch with a screw- 
driver will check it.) 

If each tube heater shows continuity, 
a resistance check of the line cord 
should be made next. If this test re- 
veals no defect, the tubes should be 
rechecked in a tube tester. Once in a 
while, a tube with a defective heater 
will check OK on continuity, and will 
reveal its defect only when heater volt- 
age is applied. 

Some tubes light: When one or more 
tubes do not light, or feel cold to the 
touch, a shorted tube is indicated. Test 
first (in the tube checker) the tubes 
that light up, then check the others, 
watching for leakage between ele- 
ments. A cathode-to-heater break- 
down is generally responsible for the 
trouble 

All tubes light: If no sound, not even 
a faint hum, can be heard when you 
put your ear close to the speaker, and 
a 35Z5-type tube (with a pilot lamp 
in the plate circuit) is present, note 
whether the pilot light blinks when a 
station is tuned in and the volume con- 
trol is advanced, If it does, trouble 
in the voice coil is generally indicated 

Try moving the speaker cone in and 
out, to check whether the voice coil is 
“frozen.” Sometimes metal filings 
radio cement, a misadjusted movable 
core (in a PM speaker, see Fig. 1), or 
some other defect, keeps the voice coil 
assembly from moving freely. If the 
speaker cone movement is unimpeded, 
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check for an open or short in the voice 
coil. To make the required tests, dis- 
connect one voice coil lead from its 
terminal, then connect an ohmmeter 
across the two leads (one still con- 
nected, the other free); now, rub the 
free lead with the ohmmeter test prod. 
A faint but unmistakable scratching 
sound should come from the speaker. 
If such a sound is not heard, and con- 
tinuity is read across the voice coil, a 
short in the latter is indicated. Try a 
new speaker, in this case. 

A test PM speaker that has an out- 
put transformer mounted on it can 
provide a fast substitution. 

An open or shorted output trans- 
former secondary is indicated when 
voice coil “scratch” is obtained, pilot 
light flicker on stations is noted, and 
the set won't play. A resistance check 
will reveal the first defect, substitu- 
tion of a test speaker will uncover the 
other. 

If the pilot light does not blink, and 
no hum or other sound is audible in 
the speaker, proceed as follows 

Check the rectifier and power ampli- 
fier tubes in the tube tester. (Before 
replacing a defective rectifier—-one 
whose emission reads zero—-check for 
a shorted electrolytic capacitor to 
avoid assassinating a new tube. Such 
a test can be made from the top of the 


Fig. 1. To adjust the core of a PM 
speaker merely loosen the screw in- 
dicated. A misadjusted or shifted 
core may be responsible for distortion. 


PM 
SPEAKER 


socket, between cathode 
contacts, to save time.) 

If the rectifier and power amplifier 
tubes check OK, test the other tubes 
for a short circuit. When no tube is 
found faulty, test the speaker field. 
To do this in the case of a PM speaker, 
simply hold a screwdriver near its per- 
manent magnet. If the pull seems excep- 
tionally weak, substitute a test speak- 
er. When the speaker is an electro- 
magnetic one (used in many of the 
older sets) check for field pull by hold- 
ing a screwdriver close to the center 
core. If a dust felt is over the core, 
use a sharp, thin, pointed tool to pierce 
the felt without impairing its dust- 
barrier action. If the tool is not 
markedly attracted, either the speaker 
field is open, or no rectified d.c. voltage 
is present. 

When the speaker field serves as a 
choke, d.c. voltage tests at either side 
of it to ground will reveal the presence 
of an open—as well! as indicate whether 
the rectifier is working properly. If the 
rectifier output voltage is absent or too 
low, resistance and filter capacitor 
bridging tests will uncover the trouble. 

If the speaker field is connected be- 
tween one cathode of a dual-cathode 
rectifier and ground (as is the case in 
some old sets, see Fig. 2) the field coil 
will have to be resistance checked. A 
reading of. about 3000 ohms from the 
cathode to ground should be obtained, 
if the field coil is normal. 

The next step is to check the volt- 
ages between the power amplifier tube 
elements and ground. Also check the 
voltage drop across the output trans- 
former primary; the presence of no 
voltage, or very little voltage here in- 
dicates a short primary, 
possibly in the bypass capacitor that 
is often in parallel with the latter 

All tubes light, slight hum is audible: 
Remove the detector-first audio ampli- 
fier tube, listening for a clicking sound, 
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You can service radios in no time flat by following 
the procedure outlined here—also effective for hi-fi. 


or put your finger on the high side 
of the volume control, and note 
whether a substantial hum or screech 
becomes audible. If the click or hum 
is heard, the audio section, speaker, 
and rectifier can be absolved of blame 

Remove the tubes preceding the 
second detector one at a time, working 
back to the converter. A click should 
be heard each time a tube is removed; 
these clicks should increase in inten- 
sity as you move back toward the first 
tube. If a tube is found whose with- 
drawal produces no click, or only a 
faint click, substitute a known good 
tube for it. If the set still won't play, 
try voltage and resistance tests in the 
stage of the replaced tube 

If no click was heard when the de- 
tector-first audio tube was removed, 
remove the power amplifier tube, lis- 
tening for a click. If one is heard, 
either the detector tube or circuit is 
defective. A very common trouble to 
look for is an open coupling capacitor 

In cases where click tests seem in- 
conclusive, use a long wire or (prefer- 
ably) a lead going to the shop's exter- 
nal aerial. Rub this wire against the 
grid connection of each tube, working 
back towards the first tube. Noise, in- 
creasing in volume as more stages of 
amplification are added, should be au- 
dible. When a stage is reached from 
which no sound, or only a faint sound, 
can be obtained, trouble in that stage 
is indieated 

When tube substitution, voltage, re- 
sistance, and capacitance bridging tests 
reveal no trouble, the set is probably 
misaligned. 

No stations are 
sounds alive: 


received, but set 
Trouble in the oscillator 
section of the converter stage is prob- 
ably present. Substitute a known good 
converter tube 

If rotating the tuning capacitor 
causes static noises to be heard, the 
oscillator section of the tuning capaci- 


March, 1955 


tor should be checked for a short 
check the converter 
the defect 


Next, 


stage to localize 


Set Plays 


One or more stations are not re 


cewed: The trouble may be in the tun- 
ing capacitor i.e., bent plates, and dust 
or metal particles between the plates 

If several stations are missing at one 
end of the band, try a new converter 
tube. Also check the alignment 

When it is uncertain whether 
lator trouble o1 


oscil- 
misalignment is re- 
sponsible for the absence of most sta- 
tions, try shorting the stator of the 
oscillator tuning capacitor to the rotor 
If the symptoms remain the same, the 
oscillator is inoperative. 

An open built-in antenna or antenna 
coil, or a loss of capacitance in an an- 
tenna coupling capacitor, or a.v.c. by- 
pass capacitor may also eliminate one 
or more stations 

Volume below normal: Check the 
power amplifier and _  detector-first 
audio tubes. If these are good, bridge 
the coupling capacitor leading to the 
power amplifier grid and note results 

If the volume control has little or 
no effect, the coupling capacitor be 
tween the center tap of the volume 
control and the first audio tube grid 
should be bridged. Next try moving 
Fig. 2. Diagram showing the connec- 
tion of an electromagnetic speaker field 
in some early model a.c.d.c. receivers, 


the speaker cone in and out. Some- 
times a partly frozen cone (discussed 
previously) is responsible for consider- 
ably reduced volume. Measure the 
“B” voltage; test the rectifier and its 
circuit, if this voltage is too low 
When an electromagnetic speaker is 
connected between one cathode of a 
dual-cathode rectifier (such as a 25Z5) 
and ground, an open field coil may be 
the cause of very low volume. If the 
set uses a PM speaker, substitution 
will tell you if the magnet is at fault 
Try bridging the coupling capacitor 
in the audio section, the power ampli 
fier cathode bypass capacitor, and the 


antenna coupling capacitor (if one is 


present) 

If placing your hand on the built-in 
antenna causes the volume to increase 
the primary of the loop antenna may 
be open or shorted. About ‘» ohm is 
the normal resistance for the loop. In 
determining whether a short is present 
substitution of 
necessary Do 


another unit may be 
this when no other 
trouble is readily apparent 

A slight degree of Lf. misalignment 
will reduce volume considerably To 
test for this, make a pencil mark on 
the Lf. cans or chassis, indicating the 
trimmer or slug positions hen re 
adjust the trimmers or slugs slightly, 
noting whether volume returns to nor- 
mal. If reception isn't louder, return 
the trimmers to their origine! settings 

When the reduction in volume is rel 
atively slight, but still appreciable, 
check if the pilot light is burnt out 
An open pilot lamp can reduce volume, 
particularly when the pilot lamp is be 
ing fed from a ballast tube. When the 
pilot light is in parallel with a section 
of a 35Z5 heater, volume is also apt 
to go down when the lamp burns out 

If weak reception is accompanied by 
a normal level of background noise, 
and an outside aerial is present, use a 
long length of wire outside the window 
as a test aerial. Improvement in re- 
ception indicates an open in the original 
aerial. (This also serves as a test of a 
loop antenna.) 

Distortion: When distortion is pres 
ent and all stations are coming in, the 
trouble generally lies either in the 
audio section or power supply. If the 
distortion is a “creeping that 
starts after several minutes of normal 
reception and gradually becomes much 
worse, try a new power amplifier If 
continuous distortion is present, turn 
down the volume control and check for 
residual hum If this hum is even 
slightly above normal, try bridging 
the filter capacitors and note results 

A leaky coupling capacitor to the 
audio power amplifier is a 
source of trouble. Check the grid-to- 
ground voltage of the power amplifier 
if an appreciable positive 
(above % volt) lL. present 
the coupler and try a new one in its 
place Sometimes the 


one 


common 


voltage 


disconnect 


unit present 
may have a leak in it that doesn't af 
fect the grid-to-ground 
noticeably (due to a flow of grid cur 
rent that causes a bucking 


voltage very 


voltage to 


(Continued on page 90) 


41 


iTV AND RADIO 


RHYS SAMUEL 


Tube Div., Radio Corporation of America 


Can you use your present TV test equipment for color TV? 
What new equipment will you need? Here are some answers. 


OT since the early TV days of 1946 
have service technicians received 
such attention from test equipment 

manufacturers as they are getting this 
year. The host of test instruments and 
accessories available tuday is greater 
than ever before. Although many of 
these new instruments are simply 
modified or improved versions of fami- 
liar equipment, several new types of 
instruments have been introduced for 
servicing color TV receivers. 

The types of instruments a service 
technician requires are naturally de- 
termined by the types of jobs he en- 
counters. For the servicing of v.h.f. 
and uh. black-and-white TV re- 
ceivers, Which are still the bread-and- 
butter activity of the technician, the 
basic instrurnent types needed—-vacu- 
um-tube voltmeter, oscilloscope, sweep 
and marker generators have not 
changed The series-string TV re- 
ceiver, which is rapidly gaining in pop- 
ularity, will not require special equip- 
ment. In the expanding hi-fi audio 
field, the v.t.v.m., audio voltmeter, os- 
cilloscope, audio generator, and square- 
wave generator are even more valuable 
than before. In the service of radio 
receivers, which continues to be a 
multi-million-dollar source of service 
revenue, the v.t.v.m. and r.f. signal 
generator are still the most needed 
test instruments 

The main problem confronting serv- 
ice technicians in the market for new 
test instruments at this time concerns 
the adaptability of the equipment to 
color television. The three questions 
asked most often are: 

1. Will my present black-and-white 
TV test equipment be good for serv- 
icing color TV sets? 

2 If I buy needed 
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test equipment 


now, will it be obsolete when color 
TV sets start coming in? 

3. What new types of equipment will 
I need for color TV? 

The following discussion of different 
types of test instruments for the tele- 
vision, radio, and audio fields should 
answer these questions and other ques- 
tions of current interest to the radio 
and television technician. 

Voltohmmeters and v.t.v.m.’s—Vacu- 
um-tube voltmeters and voltohmmeters 
will be n.vre useful than ever in color 
TV servicing. The complexity of color 
television circuits has increased the 
importance of voltage and resistance 
measurements. Of special importance 
is the need for high-voltage measuring 
equipment. Because the regulated ul- 
tor (second anode) voltage of color 
kinescopes must be set accurately be- 
fore other circuit adjustments are 
made high - voltage (multiplying) 
probes will become necessary 
sory items for the service voltmete! 
Color receivers use ultor voltages up to 
approximately 30,000 volts, therefore 
high-voltage probes should be rated 
for 40,000 to 50,000 volts to provide an 
adequate margin of safety 

Oscilloscopes—-The two main func- 
tions of the TV service oscilloscope, 
signal tracing and response-curve dis- 
play, are a necessary part of color TV 
servicing. The scope must meet addi- 
tional requirements, however, to be 
generally satisfactory for color TV 
jobs. The most exacting requirement 
is that the frequency response be es- 
sentially flat from a few cycles per 
second to approximately 4.5 me. for 
measurement of the color syne burst 
and for troubleshooting in chrominance 
circuits. For color TV servicing, the 
should have built-in voltage cali- 


acces- 


scope 


ST 


= 


bration or an external calibrator 
should be used, as explained later, to 
permit measurement of the peak-to- 
peak amplitude of the burst signal. Be- 
cause the color sync circuits have very 
high impedance, the scope must also 
present a high impedance to the test 
circuit to prevent loading 
and detuning. Consequently, a low- 
capacitance (high-impedance) probe is 
required. To compensate for the loss 
in sensitivity introduced by such a 
the scope should have relatively 
high gain = 

Sweep generators—Because all of 
the color information is contained in 
the 2 to 4.1 me. region of the over-all 
TV r.f.-i.f. response curve, tuners and 
picture if. amplifiers of color televi- 
sion receivers must be aligned with a 
high degree of accuracy. Any loss of 
gain in these portions of the circuit 
can cause poor color sync-lock action 
and color “contamination.” Sweep gen- 
erators, therefore, should provide es- 
sentially flat voltage output through- 
out the frequency range covered to 
insure a faithful representation of cir- 
cuit bandpass. A low-frequency sweep 
voltage is also required for alignment 
of luminance and chrominance circuits 
Servicing of these circuits requires the 
use of a video sweep generator which 
has flat output from approximately 50 
ke. to 45 mec. Few conventional TV 
sweep generators can meet this re- 
quirement without modification or the 
use of external accessories 

Marker’ calibrators The marker 
calibrator is required in TV servicing 
to furnish a marker of high accuracy 
for use in locating particular frequen- 
cies on sweep curves for 
checking bandpass of circuits, and for 
setting traps to a specified frequency. 
The calibrators usually employ a vari- 
able-frequency having crys- 
tal calibration facilities for checking 
accuracy of the output marker. The 
calibrator should be able to furnish 
reliable markers on all the desired 
sound and picture carrier frequencies 
as well as a 4.5-mc. marker for sound 
i.f. amplifier and sound trap alignment. 
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For color TV use, markers are also 
required at the important intermediate 
frequencies, including that of the color 
subcarrier (42.17 mc.) and the “knee” 
or drop-off point on the over-all if. 
response curve (41.65 mc.). Bandpass 
measurements in the video and chro- 
minance circuits require frequency 
markers at 0.5 me. (for Q filter, R-Y, 
B-Y, G-Y demodulators), 1.5 me. (for 
I filter), 2.5 me. (for bandpass filter), 
3.58 mc. (color subcarrier frequency), 
and 4.5 me. (sound trap frequency). 

Dot generators—-Dot generators are 
essential instruments for color TV 
servicing, and will become standard 
equipment both for service calls and 
on the bench. These instruments pro- 
duce a pattern of evenly spaced white 
dots on a black background on the 
color kinescope screen for use in ad- 
justment of both d.c. and dynamic con- 
vergence circuits. When the conver- 
gence adjustments of the color TV 
receiver are set correctly, the three 
electron beams of the color kinescope 
strike their corresponding red-emit- 
ting, blue-emitting, and green-emitting 
phosphor dots in the correct phosphor- 
dot groups over the entire useful area 
of the tube screen. Because conver- 
gence adjustments must be set correct- 
ly before other adjustments are made, 
a dot generator is indispensable 

Service-type dot generators which 
have r.f. output, video output, or both, 
are available. Dot generators which 
supply r.f. output on one or more of 
the v.h.f. channels can be connected 
directly to the antenna terminals of the 
TV receiver. Dot-pattern signals within 
the video range can be fed directly 
to the color kinescope or into the video 
amplifier of the color receiver. 

Several different models of dot gen- 
erators are now available for color TV 
servicing. 

Color-bar generators—The color-bar 
generator is used for checking over-all 
operation of color TV receivers, and 
for adjusting color phasing and matrix- 
ing in the chrominance section of the 
receivers. The primary requirement of 
these instruments is that they furnish 
signals which are inherently accurate 
and have a fixed phase relationship 
at all times. The signals from the 
color-bar generator are fed into either 
the antenna terminals of the receiver 
or the video amplifier section. Pre- 
scribed adjustments can then be made 
in the phasing and matrixing sections 
of the receiver. The kinescope is 
used as the indicator device. Unless 
a color-bar generator produces ex- 
tremely stable signals having accurate 
phase relationship, it cannot be used 
as a reference standard. A generator 
which: provides a color-bar signal for 
injection at the antenna terminals 
must duplicate, in simplified fashion, 
the broadcast color signal. Therefore, 
these generators must supply a signal 
which includes a picture carrier, sound 
carrier, sync pulses, and a color sub- 
carrier modulated with accurately 
phased color signals. A few different 
models of color-bar generators are now 
available, although they differ con- 
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siderably in design and output-signal 
characteristics. 

TV accessories —A number of test 
accessories, not all of which are new, 
are extremely valuable in the service 
shop or tool kit. A recent device, 
which promises to become indispensa- 
ble for servicing series-string TV and 
radio receivers, is the universal heater 
continuity tester, This device, designed 
to test nearly any tube type used in 
TV receivers and a.c.-d.c. radios, em- 
ploys a neon lamp to indicate instant- 
ly whether a tube heater has burned 
out. It is only necessary to plug the 
suspected tube into the appropriate 
socket of the tester to check heater 
continuity. 

An isolation transformer is recom- 
mended to provide a safety factor in 
the servicing of a.c.-d.c. and trans- 
formerless receivers. This transformer 
effectively isolates the “hot” chassis 
from the power line, thereby greatly 
reducing shock hazards and the danger 
of damage to expensive test equipment 
because of improper test-lead connec- 
tions and accidental short circuits. 
These transformers will be especially 
useful on the series-string TV sets. 

Troubleshooting in TV deflection cir- 
cuits can often be speeded by use of a 
flyback tester. These testers are con- 
nected directly to the deflection-output 
sections of the TV receiver to indicate 
the condition of the flyback trans- 
former and deflection yoke. 

The increased use of oscilloscopes 
for peak-to-peak voltage measure- 


ments has accentuated the need for 
voltage calibrators. These calibrators, 
which are used with scopes which lack 
frequency - compensated and voltage- 
calibrated input circuits, provide sine- 
wave or square-wave output at one 
or more preset peak-to-peak values. 
The scope probes are connected to the 
output terminals of the calibrators, 
and the scope vertical-gain adjust- 
ments are set to give the desired de- 
flection. 

Cross-hatch and vertical- and hori- 
zontal-bar generators are extremely 
useful when no test signal is available 
for linearity adjustments. The output 
from the generator is usually fed di- 
rectly into the antenna terminals of 
the TV receiver. 

Because the use of selenium recti- 
fiers has greatly increased, specially 
designed selenium-rectifier testers are 
being used as a quick means of check- 
ing the condition of these components 
The rectifiers can be checked for for- 
ward and reverse current charac- 
teristics under load conditions. A 
meter is used as the indicating de- 
vice 


Radio Test Equipment 


The isolation transformer, v.t.v.m. or 
voltohmmeter, and r.f. signal cenera- 
tor are sufficient major equipment for 
nearly all routine radio repairs. The 
rf. signal generator is excellent for 
troubleshooting by signal injection, 
and is essential for alignment of rf 

(Continued on page 127) 


List of color and black-and-white TV test equipment now available. Only those 
categories are listed that are described in the article. Most of the manufacturers 
listed also market other types of service instruments, many of which are new. 


Hickok Model 650C 
Jackson Model 712 
Philco Model G8005 
RCA WR-36A 


Hickok Mode! 655XC 
Hycon Model 618 
Jackson Model 712 
RCA Model WR-61A 


Simpson Model 406 Chromatic Amplifier 
Simpson Chromatic Probe 


Eico Model 460 

GE Type ST-2A 
Heath Model 0-10 
Hickok Model 640 
Hycon Model 617 
Jackson Model CRO-2 
Philco Model $8200 
Precise Mode! 300 


Cornell-Dubilier Model BF-80 
Eico Model 944 

RCP Mode! 123 

Seco Model FB-4 


Jackson Model 710 
Transvision Component Tester 


G-E Series Heater Checker 
Service Instruments Model FC3 


* Does not test yokes 


DOT GENERATORS 


COLOR.BAR GENERATORS 


COLOR ACCESSORIES 


OSCILLOSCOPES FOR COLOR 


FLYBACK AND YOKE TESTERS 


SELENIUM RECTIFIER TESTERS 


VACUUM TUBE HEATER TESTERS 


D. W. Thomas Engineering, Inc., Model 1402 


Simpson Mode! 434 

Superior Model TV-50 

Sylvania Type 506 

Winston Electronics Inc. Model 160 


Simpson Model 430 
Triplett Model 3434 
Winston Model 150 


Winston Model 950 Rainbow Computor 


Radio City (RCP) Mode! 534 
RCA Model WO-78A 
Simpson Model 458 
Supreme Model 665 
Sylvania Type 403 

Triplett Model 3441A 
Weston Model 983 

Winston Mode! 550 


Teletest Model FT 100° 
Transvision Component Tester 
Winston Mode! 610 


Triplett Model 3423 


Triplett Mode! 3423 
Visulite Co. Model 101C 


By CHARLES TEPFER 
Service Editor. RADIO & TELEVISION NEWS 


The New York City bill may serve as a model for many 
licensing bills. Here's a report on it and licensing. 


ANY service technicians may be 
M wondering why TV service licens 

ing is such a hot topic right now 
After all, contract servicing appears to 
be on the way out with its attendant 
evils, a uniform schedule of service 
charges is slowly being adopted na 
tionwide, the Better Business Bureaus 
in general report fewer complaints 
Well, it seems we have been “enjoy- 
ing’ the quiet before the storm 

More and more service operators 
have been affected by the cut-rate 
service boys who operate at low over- 
head, many times out of their cellars, 
and in the evening. The larger com 
panies that advertise “$1 service 
charge” and then stick the customer 
for all kinds of unneeded parts that 
many times are not even installed in 
the repaired receiver, are found out 
sooner or later, with the result that 
all service operators are branded as 
“gyps.” This makes it difficult for the 
legitimate service operator to ask for 
and obtain a fair price for his service 

These are some of the reasons why, 
after many service dealers and associ- 
ations fought service licensing bills 
when they were first proposed way 
back in 1947, and many times since, 
they have come out for city licensing 
now 

In the words of Max Leibowitz, 
president of the Associated Radio & 
Television Servicemen of New York 
“In many metropolitan areas, an un 
scrupulous operator merely has to 
open up under another name in an 
other part of town to continue his cut 
rate and defrauding practices. It is 
this individual and his activities that 
are compelling the legitimate service 
operator to leave the industry and go 
into some other activity.” 

Perhaps if we look over some of the 
provisions of the licensing bill pres 
ently under consideration by the New 
York City Council we'll bo in a better 
position to evaluate this whole situ 
ation 

To begin with, the law has this leg 
islative declaration 
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“It is hereby declared that the busi:- 
ness of selling service contracts and 
servicing television receiving appara- 
tus has become the subject of great 
abuse with the result that the public 
has been and is being victimized by ir- 
responsible sales methods, unethical 
and financially unstable service organ- 
izations and inferior installation, main- 
tenance, and repairs. The necessity for 
legislative intervention by the enact- 
ment of the provisions of this article is 
hereby declared as a matter of legis- 
lative determination.” 

Many service operators believe that 
the real abuses lie not in contract 
operations but in false and misleading 
advertising, and in cut-rate service 
charges with the resulting needless re- 
placement of parts to jack up the serv- 
ice revenue 

The licensing bill 
classes of licensees: 
tors, service dealers, 
apprentices. The first two require a 
license costing $25 with a yearly re- 
newal fee of $15. The technician li- 
cense costs $15, and is renewable each 
year for $5. The apprentice pays $5 
for a permit and must renew it each 
year for $5. The qualifications required 
for each class are to be determined by 
a supervisory committee composed of 
representatives from all applicable 
parties. Each applicant for a techni- 
cian’s license will be examined by a 
board consisting of two members 
chosen by means of civil service com- 
petition 

To qualify for a technician's license, 
the applicant must prove that he serv- 
iced TV receivers or tested electronic 
apparatus for at least twenty-one 
months prior to application or, that 
he graduated {rom a course in TV re- 
pair and maintenance from an accred- 
ited school and serviced TV sets for 
at least six months after graduation. 

The bill makes it unlawful for any 
service dealer or contractor to employ 
an unlicensed technician or apprentice. 
Further, the service operator is obliged 
to furnish his customers with an item- 


recognizes four 
service contrac- 
technicians, and 


ized bill for all labor performed and 
parts used. Violators of this bill are 
subject to a $500 fine, six months im- 
prisonment, or both. 

The bill, in itself, would perhaps not 
be so important nationally, if itwere not 
that it will probably serve as a model 
for similar bills in other cities. Be- 
cause of this, it would be well for 
service technicians and operators all 
over the country to consider the pro- 
visions affecting them very carefully. 

What have been the points of oppo- 
sition? Well, to begin with, the 
RETMA, representing the various set 
manufacturers, is against licens.ng 
They feel that licenses will not curb 
the fraudulent operator. After all, 
many of the unscrupulous service boys 
could pass a test with ease, and many 
have been in “business” for over two 
years. What's to prevent them from 
obtaining licenses? The manufacturers 
also feel that the answer to poor serv- 
icing lies in education, an example of 
which is the course they have pre- 
pared for upgrading the service tech- 
nician. 

Supporters of the bill point out, how- 
ever, that while unscrupulous opera- 
tors may obtain a license, at the first 
sign of fraud their licenses can be re- 
voked, and they can be fined or im- 
prisoned. This, in iiself, should serve 
as a deterrent to such operators. As 
far as education being a solution goes, 
supporters of the bill point out that 
they are not fighting ignorance but 
fraudulent business practices. Some 
of the most educated technicians are 
among those engaged in shady prac- 
tices 

The bill has been supported by 
Brooklyn District Attorney Edward 
Silver. In an open hearing on the bill, 
he described the difficulty and involved 
proceedings he had to go through to 
trap and prosecute a TV service racket 
in Brooklyn recently. The time wasted, 
the expense to the taxpayers, and the 
subterfuge used would not have been 
necessary, he said, if this bill had been 
in effect. Despite all his trouble, he 
went on to point out, this company 
may still crop up again and be in busi- 
ness with nothing to stop them 

On the other hand, one service asso 
ciation believes that the law, as writ 
ten, is too vague about the rules that 
will be laid down by the supervisory 
committee and the commissioner. They 
state “The biggest single factor 
against this bill is that the license 
feature is too indefinite to insure that 
any undesirables may be kept out of 
the business or isolated in any way. In 
fact, such a law would most certainly 
license the incompetent 

Whether you agree with this evalu 
ation of the bill and of licensing in 
general, or whether you decide that li- 
censing will your profession in 
the eyes of the public and eliminate 
much of the bad reputation service has 
suffered is important. Your recom- 
mendations to your local government 
will affect the future of your business 
operations y- 
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_NEW BRITISH POWER ‘AMPLIFIER 


NE of the best circuits to come out 

1 of Britain in several years is the 
new Mullard-designed, 5-tube, 10- 

watt, high-quality amplifier to be de- 
scribed. It should be explained for the 
benefit of U.S. readers that Mullard 
Ltd. does not manufacture these ampli- 
fiers but designed tne circuit around its 
latest audio tubes and released the cir- 
cuit to British amplifier firms and Eng 
lish audiophiles. The circuit has now 
been released for publication in the 
United States by International Elec 
tronics Corp., 81 Spring Street, New 
York 12, N. Y., who represents Mullard, 
Ltd. in this country 

Since the design incorporates many 
unique circuit features, a brief descrip- 
tion of the amplifier and its perform- 
ance specifications might be in order 
While the tubes in this amplifier are 
British-made, they are now available 
at many local distributors and all na 
tional parts attempt 
should be made to substitute Ameri 
can-made tubes in this particular cir- 
cuit. Plans are under way to adapt this 
circuit to U.S. components but et the 
present such circuitry is not available 

Although the circuit 
amplifier tubes and one rectifier, the 
amplifier is sufficiently sensitive to b 
driven by most of the popula: 
pickups without resorting to a pream 
plifier stage or stages 

Harmonic distortion has 
to a very low figure, te., less than 
10 watts output The 
quency response is both wide and level 
being almost flat from 10 to 20,000 cps 

The circuit fairly conven- 
tional. A single-ended, high-gain pen 
tode (Mullard EFS86) feeds a cathods 
coupled phase splitter using the higt 
mu double-triode ECC83. The balanced 
output voltages derived from the 
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Two views of the 5-tube, 


Af, 


10-watt power am 


plifier built around a circuit designed by 


Mullard Lid., English 


tube manufacturers. 


Engineering details on a unique circuit designed 


by Mullard, utilizing its latest audio tube line. 


ECC83 are used to drive the grids of 
two ELS4 pentodes in push-pull. Nega 
tive voltage feedback is applied from 
the secondary of the output trans 
former to the cathode of the input 
tube 


The Circuit 


The amplifier includes a well-known 
type of tone control using a wide-range 
passive circuit. The treble control ap 
pears as Rw on the schemati 
of Fig. 1 while the bass control is des 
ignated as R 

The tone control circuit produces an 
attenuation of about 12 times. Because 
of the high sensitivity of the amplifier 
(50 mv. at Y-Y with feedback) the tone 
control unit is suitable for use with a 
ceramic oO. crystal pickup without the 
need for a separate preamplifier tube 


diagram 


Table 1. 


Performance specifications on the 10-watt. 


rhe first stage of amplification is 
provided by the EFS86 in a circuit 
having a gain of approximately 150 
times. The negative feedback voltage 
from the secondary of the output 
transformer is introduced 
100-ohm resistor, Rs in the cathode 
circuit. In a feedback amplifier wit! 
a wide frequency stability 
can be achieved only if the required 
difference in phase is maintained be 
tween the input signal and the feed 
back voltage 

The EFS6 has, accordingly, 
pled directly to the following stage in 
order to reduce the phase shift at low 
frequencies. The RC network, Cw 
Re, shunting the anode load produces 
an advance in phase which 
the stability of the amplifier at 
frequencies 


across the 


response, 


he en cou 


Increases 
higt 


S-tube power amplifier. 


Power Output: 10 w. (rated) 
Sensitivity: 

Sensiticity (with feedback): 
Frequency Response: 


Maximum Power Output: 
(0 db 10 watts) 


Harmonic Distortion: 
Hum and Noise: 


Output Resistance: 
Tone Control: 


Less than 4% G 
73 db below 10 w. 
74 db below max. output of 12.5 w. 
8 ohm on 15 ohm output 

10 db boost in treble and bass 

10 db attenuation (treble) 

5 db attenuation (bass) 


12.13 w. (max.) 


600 mv. (at tone contro! input) 
50 mv. (without tone control) 
10-20,000 cps 


+1 db at 40 to 10,000 cps 
0 db at 20 and 16,000 cps 
2 db at 15 and 30,000 cps 


+ db (at 1000 cps 


10 w 


Re, Rie—100,000 ohm, Yy w. ves. (Matched 
within +3%, see text) 

Rir-—3 3,000 ohm, Vg w. res. £10% 

Riu, Rie—820,000 ohm, V4 w. res. 110% 

Ri, Rue—4700 ohm, Va w. res. 20% 

Ris, Riv—See text 

Rie 1200 ohm, 1 w. res. +10% 

Rw, Ree—47 ohm, Vo w. res, 420% 

Rir—See note 

Ree—18,000 ohm, Ve w. res 10% 

Res, Rey——2 megohm, log taper pot 

Res—-1.5 megohm, Ve w. res. +10% 

Ree 130,000 ohm, Va w. res. +10% 

Rev, Ree—Values of these two res. depend on 
the winding resistances of the power trans. 
and the choice of rectifier. They must be 
chosen to make the total effective limiting re- 
sistance of each anode of the rectifier up to 
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Rr-—1 megohm, log taper pot the required value. The total limiting re- vm a (See TexT) 
Re 180,000 ohm, 1 w. res. &10% sistance in series with each anode must be at —4 wr tir 
Rs, Re-—I megohm, Va w. res. +10% least 47 ohms for the GZ30 or at least 215 v5 
Ry-—1800 ohm, Ve w. res, 10% ohm: for the EZ&0. 
Re—100 ohm, Vg w. 108. £5% Ci, Ce—5 0/50 wfd., 350 v. elec. capacitor POWER ’ 
Re-—-100,000 ohm, Va w. res, £10% Cs, Cyr—10 pfd., 350 v. elec. capacitor LINE : 
Rr 68,000 ohm, 1 w. res, +10% Ce-—100 pid., 12 ¥. elec. capacitor oo 


Ce—.02 whd., 350 ¥. capacitor 

Cr, Co, Co— 1 pid., 350 v. capacitor 

Cu, Cir—100 pid., 23 v. elec. capacitor 

Ciu—See note 

Cir—100 wuld. ceramic capacitor + 20% 

Cur—33 wuld. ceramic capacitor +10% 

Cw—680 pufd. mica capacitor +10% 

Cu—270 wutd. mica capacitor + 10% 

Cr—3300 puld. mica capacitor +10% 

Note: The values of Re: and Cu in the main feed- 
back loop depend on the impedance of the 
speaker. Typical values are as follows: For 
@ speaker impedance of 3.75 ohms, Rai 
13,000, Cu=180 pafd.; for 7 ohm speaker 
impedance, Riyz= 22,000, Cu=120 pufd.; for 
15 ohm speaker impedance, Rus= 33,000, Ca 
= 82 wuld. 

Fi, Fe—1 amp fuse 


a 
(S€€ TExT) 


Tr—Power trans. Pri. tapped at 10-0-200-220- 
240. Sec. (normal-ioading condition) 300-0- 
300 @ 100 ma.; 6.3 ¥. 4. @ 2 amps; 5 v. 
@ 2 amps. Sec. (low-loading condition) 300- 
0-300 @ 60 ma.; 6.3 v. «t. @ 2 amps; 6.3 
». @ 1 amp. (In U.S. «4 transformer with a 
115 volt primary will have to be substituted 
in order to operate on U.S. power lines) 

Te—Output trans. 8000 or 6000 ohm pri. to 
match either 13 of 3.73 ohm sec. (Partridge 
PPO, see text) 

Vr—EF 86 tube ( Mullard) 

Ve—ECC83 tube (Mullard) 

Vs, Vie—EL84 tube (Mullard) 

Ve~—GZ30 or EZBO tube (see text) 


Fig. 1. 


The output stage is fed by an ECC83 
double-triode operated as a cathode- 
coupled phase splitter. The two grids 
are coupled together by R,, the second 
being capacitively grounded by C,;. The 
correct value of 1.5 v. grid-to-cathode 
bias is produced when the anode volt- 
age of the EF86 is 70 volts. Anode re- 
sistors Ry and Rw (100,000 ohms) should 
be matched within + 5%, Rw being 
assigned the higher value of the two. 

The use of the cathode-coupled cir- 
cuit provides for low distortion and 
facilitates direct coupling to the first 
stage. The gain obtained with the 
cathode-coupled circuit is about half 
that obtained from each tube section 
operated as a normal voltage ampli- 
fier. However, the gain is sufficient as 
the ECC83 has an amplification factor 
of 100, 

The output stage is equipped with 
two ELS4 output pentodes operated in 
a self-biased, push-pull circuit. The 
anodes are fed from the electrolytic 
capacitor (C,), the screen grids and the 
rest of the amplifier being supplied via 
Ry» and ©, Separate bias resistors, 
Rw and Ry, are used. Resistors Rx, 
Rw, Rw and R» are included in the con- 
trol- and screen-grid leads to suppress 
oscillations. 
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Operating Conditions 

Alternative modes of operating two 
EL&S4’s in a push-pull output can be 
compared by referring to the curves 
showing total harmonic distortion plot- 
ted against output power, Fig. 3. 
Curve No. 2 is plotted for cathode bias 
and refers to a sine-wave input. It is 
obtained under the conditions given 
for class AB operation in the tube data 
tables. These conditions are necessary 
for testing the amplifier with a sine- 
wave input up to full power. They can 
be referred to as the “normal-loading” 
condition, the anode-to-anode impe- 
dance being 8000 ohms and the quies- 
cent anode current 2x36 ma. With 
speech and music inputs, however, the 
output stage operates with approxi- 
mately fixed bias. As a result, when 
the normal-loading conditions are used 
for speech and music (Curve No. 1), 
the distortion above 10 watts is con- 
siderably greater than might be ex- 
pected from the data. It can be seen 
that above 12.5 watts the distortion for 
speech and music inputs would be 
nearly twice that obtained for a sine- 
wave input. 


Low-Loading Operation 


An alternative set of operating con- 


Complete schematic diagram of the origina! Mullard-designed 10-watt amplifier utilizing British tubes and transformers. 


ditions (Curve No. 3) will result in 
lower distortion when the amplifier is 
used for the reproduction of speech and 
music, Under these conditions, the an- 
ode-to-anode load is reduced to 6000 
ohms and the quiescent anode current 
to 2x 24 ma. This may be termed “low- 
loading” operation. 

For low-loading operation, the ap- 
propriate value cf both cathode resis- 
tors (Rw and R,;) is 437 ohms, made up 
of 2 390-ohm and a 47-ohm resistor, as 
compared with the value of 270 ohms 
each for normal loading, ie., for class 
AB conditions given in the data. 

The high-voltage consumption is con- 
siderably reduced when the output 
stage is adjusted for low loading. Asa 
result, the standing dissipation in the 
output stage is reduced from 11 watts 
at each anode to 7.5 watts, the output 
tubes then being run well below their 
maximum permissible anode dissipa- 
tion of 12 watts. There will also be 
less ripple on the high-voltage line. As 
an economy measure, the power trans- 
former can be given a lower rating 
provided the amplifier is to remain per- 
manently adjusted to the low-loading 
condition. 

Effective distortion for the low-load- 
ing adjustment cannot be measured 
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easily because standard measurements 
of harmonic distortion and intermodu- 
lation distortion are not practicable 
when the maximum output is ap- 
proached. A low-level sine wave, how- 
ever, may be used to measure fre- 
quency response providing that the out- 
put power does not exceed 1 to 15 
watts, otherwise excessive distortion 
will occur. Normal square-wave test- 
ing can be undertaken, but the input 
should not exceed a level similar to 
that used for the low-level sine wave 


Peak Handling Capacity 


Larger peak currents are produced 
in the output stage under low-loading 
conditions than with normal class AB 
operation. These peak currents are of 
short duration with a speech and mu- 
sic input. They are supplied by the 
electrolytic capacitor, C,, which is a 
50 «fd. unit. 

As the current in the output stage 
increases, there follows an increase in 
the bias voltage across the cathode re- 
sistors at a rate determined by the 
time constant of the bias networks. 
Measurements have shown that, in 
practice, this increase in bias is not 
likely to exceed 1 volt. The working 
conditions of the output stage are such 
that the output tubes are then driven 
back into a region where lower distor- 
tion is obtained. 

However, as a result of change in the 
bias of the output stage, a variation in 
gain will occur, but the distortion 
which is introduced in this way is held 
to a low level by the large amount of 
negative feedback 


Output Transformer 


Since the output transformer is the 
most important component in a feed- 
back amplifier it is essential that it 
give adequate performance. The Par- 
tridge PPO used in this circuit was 
specially designed for this amplifier 
Because of the “custom-built” nature 
of this transformer, it will obviously 
work better in this circuit than any 
other output transformer which might 
be substituted, although there are un- 
doubtedly several U.S.-made_ units 
which could be adapted for this cir- 
cuit. The Partridge transformer line 
is available in the United States and 
if you have any difficulty locating a 
source of supply, write to Interna- 
tional Electronics Corp., 81 Spring St 
New York 12, N. Y. for full details 
The distortion curves of Fig. 5 were 
obtained with the prototype amplifier 
using this Partridge transformer 


Rectifier 


The GZ30 full-wave rectifier can sup- 
ply a current drain of 125 ma. and is 
entirely suitable for all applications of 
the amplifier. With the GZ30, sine 
wave testing can be performed up to 
full output power. Under practical 
conditions, with speech and music in 
puts, the GZ30 will have sufficient cur- 
rent reserve to supply an FM tuner in 
conjunction with the amplifier 

The GZ30 has a 5-volt heater and is 
mounted on an octal base 
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Underchassis view of the 5-tube, 10-watt amplifier built from Mullard specifications. 


Since most home constructors do not 
have the necessary equipment to un- 
dertake sine-wave testing at high out- 
put powers, the company recommends 
the use of the EZ80 rectifier tube. The 
only restriction is that the EZ80 must 
not supply current in excess of 90 ma 
Thus the EZ80 can be installed when 
the amplifier is to be permanently ad 
justed to “low-loading” conditions, dis- 
cussed earlier, since sine-wave inputs 
can then be used to produce an output 
power of up to 1 to 1.5 watts. Under 
“normal-loading” conditions the power 
output can be increased up to 6 watts 
before overloading of the EZ80 will oc- 
cur. Square-wave testing can be used 
with the EZ80 for both the normal- 
loading and low-loading «djustments, 
provided the input is of a similar level 
to that used for the corresponding sine- 
wave testing. 

The EZ80 should not be expected to 
supply the additional current required 
for FM tuners and similar accessory 
equipment. The EZS80 has a 6.3-volt 
heater and is mounted on a noval base 

From the foregoing, it becomes obvi- 
ous that the’ prospective builder must 
determine in advance how the ampli- 
fier is to be used since it will affect 
the selection of the rectifier tube to be 
used. 

Since some readers will undoubtedly 

(Continued on page 132) 


Fig. 4. 
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Fig. 2. Frequency response of the tone- 
control circuit. Curves | and 2 are maxi 
mum boost and cut of the bass control 
with treble set fiat. Curves 3 and 4 are 
maximum boost and cut of the treble con. 
trol with the bass set flat while Curve 5 is 
obtained by setting the bass and treble 
controls for flat response of the amplifier. 
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Fig. 3. Total harmonic distortion plotted 
against output power for two EL84's oper 


ated in push-pull, with anode and screen 
grid voltages of 300 volts. Refer to text. 


Typical phase shift and response characteristics of the complete amplifier. 
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Receiving microwave dish antenna and high 
gain channel 82 retransmitting antenna 
shown on a uh. satellite station tower. 
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T va: problems of u.hf. foretell the 


path it is to follow. What are the 

problems of u.h.f.? There are three 
basic ones 
sensitivity. 
a most important 
modern u.h.f. operations Any step 
taken to improve coverage permits 
the serving of a greater populace with 
a more reliable signal. The economies 
of u.h.f. operation have been baffling 
in many areas because of the compe- 


coverage, 
Coverage 


economy, and 
improvement is 
consideration in 


tition presented by strong v.h.f. sig- 
nals and the fact that many u.hf. 
tations are located in smaller cities 


wealth is substan- 
less than in large metropolitan 


where the capital 
ie illy 
arcas 

Sensitivity has to do with the ability 


to make full use of whatever u.h.f. 
signal strength exists at the receiv- 
ing location. Sensitivity is best inter- 


preted in terms of signal-to-noise ratio 
The over-all gain of a u.h.f. converter 
and a modern television receiver is 
ulequate to amplify even the very 
weekest u.hf. signal The problem 
really is not one of lack of gain but 
rather of making the incoming u.h.f 
signal dominate the inherent noise in 
the u.h.f. device. A typical u.h.f 
employs a crystal mixer 


con- 


verte! and 


40 


By 


EDWARD M. NOLL 


Here are some new ideas to help you lick your u.h.f. 


reception problems; also, new hope for u.h.f.’s future. 


a rather narrow-band Lf. stage follow- 
ing the mixer. Consequently a very 
excellent signal-to-noise ratio can be 
established. Despite a good noise fac- 
tor the u.h.f. signal is so weak in many 
areas and at some sites quite close to 
the transmitter, that it is not able to 
dominate the noise level 

It is apparent that the improvement 
in u.h.f. sensitivity must occur at some 


place between the antenna and the 
u.h.f. mixer. A stronger u.h.f. signal 
must be delivered to the u.h.f. device 
At present, the use of u.hf. radio 


frequency 
vacuum 


stages 
tube 


is too costly if the 
amplifier is to be de- 


signed with a noise factor better than 
that which can be attained with a 
crystal mixer. These factors stress 


the important contribution that the 
technician must make in obtaining 
better u.h.f. coverage. The u hf. an- 
tenna, transmission line, and installa- 
tion are the key factors in the de- 
livery of a stronger u.h.f. signal to the 
mixer 


Sensitivity Improvement 


We have indicated in the previous 
paragraphs that u.h.f. reception would 
be improved most effectively if the 
signal level could be increased prior to 
its application to the mixer. In the 
receiver system there is sufficient am- 
plification after the mixer. However, 
the major problem is to deliver a 
stronger initial u.h.f. signal to the con- 
verter so that inherent noise levels 
might be better surmounted. Delivery 
of a strong signal to the mixer depends 
on choosing the proper mounting posi- 
tion for the antenna, using an efficient 
high-gain antenna, and minimizing the 
loss of signal between the antenna and 
input to the u.hf. device. A fourth 
consideration in the over-all perform- 
ance of the u.hf. converter is the 
crystal mixer itself as well as the local 
oscillator injection level. For best ef- 


ficiency in a weak signal area, the 


technician should be certain to have 
a peak-performing crystal and local 
oscillator tube in the uh. device. 


Compari on can be mace by 
tion 


substitu- 


Using a higher gain u.h.f 
would be most helpful in raising the 
u.h.f. signal level of a particular in- 
Stallation. However, the u.h.f. corner 
reflectors and narrow-band  yagis 
commonly used in low signal areas are 
already high-gain antenna types. The 
degree of elaboration necessary to ob- 
tain a substantial improvement over 
these types is prohibitive. In a prac- 
tical sense, we have had more success 
with diversity arrangements of u.hf 
antennas 

In a typical diversity arrangement 
for the reception of a single weak u.h.f 
channel, two narr.w-band twelve-ele- 
ment yagis may be employed as shown 
in Fig. 1. Each yagi is positioned in 
a strong field. (Although this is a very 
important consideration, there is no 
definite equation that will permit you 
to calculate or estimate mounting posi- 
tions for maximum signal. The proce- 
dure is entirely experimental.) After a 
strong signal position is found for each 
antenna, two separate lines are run 
down to the u.hf. device. As is re- 
quired for a good u.hf. installation, 
the line (low-loss) should be run as 
direct as possible. The lines are 
joined together at the input to the 
u.h.f. device. However, each line must 
be tuned for peak signals. To do this, 
proceed as follows 

1. Connect a transmission line from 
one of the u.h.f. antennas to the input 
of the u.h.f. device. Wrap a two-inch 
piece of aluminum foil around the line 
and slide the foil back along the line 
until a peak signal is obtained 

2. Touch the leads of the transmis- 
sion line from the antenna 
across the input terminals of the u.h.f 
unit. Notice if there is an increase or 
decrease in signal level. If there is a 
decrease, reverse the leads. Fasten the 
leads beneath the input terminals 

3. Wrap a two-inch piece of foil 


antenna 


two 


sé cond 


around the second transmission line 
and move it for maximum signal. 
Re-adjust the foil on the first trans- 


RADIO & TELEVISION NEWS 


mission line 
signal. 

Another effective aid in improving 
u.h.f. reception is the positioning of 
the u.h.f. mixer at the antenna. The 
u.h.f. local oscillator may be located 
at the same point or down at the re- 
ceiver. When the local oscillator is 
located indoors, near the receiver, it 
is not necessary to supply any power 
to the antenna-mounted u.h.f. mixer. 
The u.hf. injection signal is sent up 
the transmission line from the local 
oscillator as shown in Fig. 2. The 
local oscillator signal mixes with the 
u.h.f. signal and sends a v.h.f. resultant 
down the line to the v.hf. amplifier 
that is a part of most converters. 

The entenna-mounted u.hf. mixer 
eliminates the severe loss of u.hf. 
signal strength that is caused by high 
line attenuation at u.h.f. frequencies. 
This arrangement is especially he!pful 
when long lengths of line are required 
between the antenna and receiver. Ad- 
ditionai improvement can be obtained 
by locating a high-gain, low-noise v.h_f. 
amplifier at the antenna to amplify the 
v.h.f. resultant before it is sent down 
the line. 


slightly for maximum 


U.H.F. Coverage 


The reliable coverage area of u.h-f. 
stations is being extended with the in- 
crease in power output and proper 
location of the transmitting tower. A 
few stations with effective radiated 
powers of cne million watts expect to 
be on the air shortly. 

Although increasing the effective 
radiated power by using a high gain 
antenna is advantageous, it cannot 
be carried to the extreme. As the an- 
tenna gain is increased, the vertical 
raciation pattern is more and more 
confined. With too narrow a vertical 
radiation pattern it is possivle to 
create pockets in the coverage area 
in which there is no signal or a very 
weak signal. Consequently, it is also 
important to increase the power out- 
put of the transmitter because in this 
way an increase in effective radiated 
power can be obtained without con- 
fining the radiation pattern too dras- 
tically. 

Proper location for the transmitter 
site is very important. It is not al- 
ways advisable to locate the transmit- 
ter too far from and too high above 
the populated area to be covered. In 
the desire to include more and more 
cities in the coverage range, the trans- 
mitter is often located at too great a 
distance from the major area to be 
served. This results in poor reception 
pockets in what is considered to be the 
primary coverage area for the station. 

Transmitting antenna height is also 
important. It is conceivable that with 
too high an antenna location and too 
high an antenna gain, sections moder- 
ately near to the station will be with- 
out coverage 

The satellite and booster stations 
have proven encouraging in filling in 
pockets and extending coverage at rea- 
sonable cost A booster station, as 
shown in Fig. 3, picks up the trans- 
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mitted signal from the main station 
at a point where the signal intensity is 
still very high. The booster can be lo- 
cated on a mountain top near the poor 
reception pocket or near the distant 
city to be covered. The received signal 
is amplified and then re-radiated on 
the same frequency by a low-powered 
transmitter. The booster transmitting 
antenna is made highly directional to 
concentrate the re-radiated signal into 
the poor reception pocket. Because the 
high-gain antennas at the booster sta- 
tion are highly diwectional, there is a 
minimum of interference between the 
direct signal and the re-radiated one 

A successful irstallation of a booster 
station was made by RCA to supply 
Vicksburg, Mississippi with a satisfac- 
tory u.h.f. signal from Jackson, Mis- 
sissippi, some 35 miles away. Vicks- 
burg, which is shadowed by a ridge, 
had not been able to receive satisfac- 
tory signals from the 17,000 watt 
transmitter at Jackson. The high gain 
receiving antenna, mounted on a water 
tower, as shown in Fig. 4, picks up the 
channel 25 u.h.f. signal from Jackson 
and applies it to a booster amplifier 

The gain of the booster is approxi- 
mately 100 db with a bandwidth es- 
sentially flat over 6 megacycles. The 
output of the booster supplies signal 
to the highly directional booster an- 
tenna that directs the channel 25 sig- 
nal into the Vicksburg area. To mini- 
mize interference between the two an- 
tenna sysiems and signals, the an- 
tennas are designed with high gain 
and ideal patterns. 

Another method that can be em- 
ployed to minimize interference be- 
tween two signals on the same fre- 
quency is to change the signal polar- 
ization. For example, it is possible in 
a booster operation to receive a hori- 
zontally polarized signal from the main 
station and apply the booster ampli- 
fier output to a vertically polarized 
transmitting antenna. In this arrange- 
ment, the receiving antennas in the 
poor reception pocket area must be 
vertically polarized. 


Economics of U.H.F. 


The economic problems of u.h.f. have 
been trying Most allocations have 
been to small cities which have limited 
sources for station revenues. In many 
areas the u.h.f. station has to compete 
with a local v.hf. station or with a 
v.hf. fringe station that delivers ade- 
quate signals to the area. The growth 


Fig. 1. Diversity reception setup for 
using two u.h.f. antennas with one con- 
verter or tuner. The small 2” aluminum 
stubs are used to maximize the signal. 
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Fig. 2. Mounting the mixer stage of a 
u.h.f. converter or tuner on the an- 
tenna mast minimizes the loss of signal 
in the transmission line. This loss is 
much greater for u.h.f. than for v.h.t. 


Fig. 3. Satellite and booster stations 
are used as shown here to fill in pock. 
ets of poor or no reception within the 
transmitter coverage area. The booster 
rebroadcasts on the same frequency as 
that of the original signal; the satel. 
lite station may broadcast on another. 
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Fig. 4. A booster station located on a 
water tower neor Vicksburg. Mississippi. 
fills in the channel 25 coverage area. 


of u.h.f. is further hampered bv limited 
coverage and the fact that an invest 
ment is required on the part of the 
viewer to add u.h.f. reception to hie 
receiver. The additional equipment 
needed to extend coverage and increase 
power is a further burden on the u.h! 
station 

In a number of locations local u.h.f 
stations have suffered because of com 
petition from community wired-televi 
sion systems 

Certainly u.hf. is here to stay. It 
delivers, and will continue to deliver 
reliable service within its coverage 
limitations. We can expect to find 
continued developments both in trans 
mitting and receiving methods to im 
prove reception conditions within the 
projected service areas of uf. sta 
tions. However, the rate of growth and 
the total number of u.h.f. stations to 
come on the air must now be esti 
mated more conservatively because of 
the problems discussed here. y»- 
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sion reception is incorrect color 

rendition, iLe., color is present in 
the picture, but the hue is not what 
it should be. 

One of the first things to check 
when the foregoing complaint is heard, 
is the hue control. (Sometimes this is 
called the color fidelity control.) This 
is either mounted on the front panel 
of the set or accessible from the front 
by lifting a small metal plate. Rota- 
tion of this control will have a marked 
effect on the colors observed on the 
screen. Red may change to yellow, green 
to blue, and blue to magenta or red. 
Circuitwise, the control may be located 
directly in the oscillator circuit, where 
it deals with the phase of the oscil- 
lator voltage, o” it may affect the 3.58- 
me. color burst which is used by the 
phase detector to establish the fre- 
quency and phase of the generated 
3.58-me. subcarrier voltage. Both 
methods have been employed to date. 

If the various color circuits in the 
receiver are functioning normally, then 
some point should be found over the 
range of the hue control where the ob- 
served colors possess the proper hue. 
Probably the best reference to use is 
the color of a person's skin. In the ab- 
sence of this reference, any familiar 
object, such as a yellow banana or a red 
apple, ete, may be employed. Of 
course, errors can be made here in as- 
suming the shade of a color which, in 
actuality, may not be true 

The best solution, and one which 
will undoubtedly be used the most, is 
to substitute the signal from a color- 
bar generator for the transmitter sig- 
nal. The colors then produced on the 
screen will be definitely known and 
any necessary adjustment can be made 
accordingly. 

The color-bar generator is almost a 
necessity for any amount of color serv- 
icing. This is an instrument which de- 
velops a number of bars, each of which 
has a specific color. Some units, such 
as the RCA generator shown in Fig. 1, 
cause all of the different color bars 
to appear on the screen at the same 
time. See Fig. 2. From left to right, 
the bars are as follows: dull yellow 
orange, orange (+/), bright red + (R- 
Y), bluish red, magenta (+Q), blue 
+(B-Y), greenish blue, cyan (-—7), 
bright bluish green (R-Y), and dark 
green. Other color-bar generatorc 
present only one or two different col- 
ors at a time, additional colors being 
brought onto the screen by rotating 
appropriate instrument controls. Each 
color is identified on the color dial 
so that the technician knows what they 


A COMMON ailment of color televi- 


Fig. 1. A color-bar generator is probably 
the handiest color test instrument. A typi- 
cal one is the RCA generator shown here. 


By MILTON S. KIVER* 


Part 3. Concluding article covers the sources and 
cures for incorrect color rendition and instability. 


should be and hence knows what to 
look for on the screen. 

With a color-bar generator, it takes 
but a minute to determine whether or 
not the set is producing the correct 
colors. The hue control on the re- 
ceiver is rotated until the colors on the 
screen assume their proper hue. If this 
condition is obtainable, then we know 
that the set control was misadjusted. 
However, if no position of the control 
knob will produce the proper colors, 
then further trouble is indicated. Let 
us investigate the most probable 
sources for trouble that would result 
in ineorrect color rendition on the 
screen 

The color in the picture developed 
on the screen of a color television re- 
ceiver is the responsibility of the color 
sync section, the chrominance section, 
and the color burst reference of the 
incoming signal. All the other sec- 
tions beyond the video second detec- 
tor can be checked by observing the 
monochrome portion of the color sig- 
nal on the screen. This was indicated 
in Parts 1 and 2 of this series and is 
also the reason why the picture is ob- 
served first in black-and-white. With 
this in mind, let us see what the ef- 
fect would be of various difficulties in 
the color syne and chrominance sec- 
tions. 

In the color syne section we have 
the burst amplifier plus whatever 
method is used to generate the 3.58- 
me. subcarrier and to synchronize its 
phase with that of the incoming color 
burst. In the system shown in Fig. 4, 
the oscillator is continuously in opera- 
tion and a phase detector and a re- 


*Author of ‘Television Simplified.” ‘Television 
and FM Receiver Servicing and other books 


actance tube are employed to keep 
the oscillator frequency in step with 
that of the color burst. A hue or color 
phase control permits variation of the 
oscillator phasing and the check on 
this control has already been men- 
tioned. A defective reactance tube 
would lead to the loss of color syn- 


chronization with the visual result 
that the colors would keep shifting. 
Under these conditions, too, rotating 


the color phase contro! would have no 
effect on the colors in the picture. 
This is because, in this circuit, any 
change brought on by the control could 
not reach the oscillator because of the 
intervening defective reactance tube 
circuit. 

Another cause for the appearance of 
the wrong colors on the screen could 
be trouble (a defect or misalignment) 
in the quadrature amplifier output 
transformer shown in Fig. 4. This 
transformer is normally set up to pro- 
vide the Q demodulator with 3.58-mc. 
subcarrier voltage which is 90° out- 
of-phase with the 7 demodulator. Any 
departure from this 90° (or quadra- 
ture) relationship wil! lead to incor- 
vect color rendition. 

There is another difficulty that can 
develop in the quadrature transformer, 
but to appreciate its significance we 
require the presence of a color phase 
diagram. See Fig. 3. Here we see the 
phase relationships between the vari- 
ous colors, together with the relative 
positions of the J, Q, R-Y, and B-Y vec- 
tors and the color burst. Now, as we 
examine this diagram, we see that 
there is a positive / and a positive Q as 
well as the negative / and a negative 
Q. The positive J and Q vectors are 
90° out-of-phase with each other; the 
same is true of the negative J and Q 
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vectors. Since there are positive and 
negative values for each of these vec- 
tors, it will be evident that what we 
obtain from the quadrature tra::s- 
former is not only important as to the 
90° relationship between I and Q but 
also whether the set of signals are 
both positive or both negative. 

As an experiment, an RCA color-bar 
generator was applied to a color tele- 
vision receiver. When the quadrature 
transformer was properly adjusted, the 
color sequence of dull yellow-orange 
on the left to dark green on the ex- 
treme right was obtained. However, it 
was also found that with further rota- 
tion of the slug in the quadrature 
transformer a pattern could be ob- 
tained in which the dark green stripe 
was at the left and the dull yellow- 
orange stripe at the right. In other 
words, the sequence of colors was ex- 
actly reversed indicating that although 
the I and @Q subcarrier voltages ob- 
tained from the quadrature transform- 
er were still 90° apart in phase, the / 
and Q voltages themselves had been 
completely reversed. 

Looking at the color phase diagram, 
the normal sequence of color stripes 
would be frem yellow-orange clockwise 
around to dirk green. With the revers- 
al, we staris:' ut dark green and then 
travelled counter-clockwise around the 
diagram to yellow-orange. 


| and © Stages 


Trouble in the J and Q systems may 
also lead to the appearance of the 
wrong colors in the picture. A typical 
I and Q section of a color receiver is 
shown in Fig. 5. Note that each sec- 
tion, J and Q, provides positive and 
negative voltages to the matrix. This, 
we have seen, is required for the proper 
development of the various color sig- 
nals. The question is, what would be 
the effect on the picture of a missing 
I or Q voltage or of a missing partial 
component, such as a —I/ or —Q? 

The answer to these and similar 
questions may be found in the color 
phase diagram, Fig. 3. Positive +/ ex- 
tends into the orange sector of the 
diagram; —I is in the cyan region; 
+Q is near magenta while —Q is in 
the dark green region. If some defect 
should completely inactivate the en- 
tire Q section, then we would be re- 
moving all of the Q components from 
the picture. These include, from the 
foregoing analysis, magenta (+Q) and 
green (—@Q). All that would be left in 
the picture would be the J] components, 
which would consist chiefly of orange 
and cyan. 

Many outdoor and indoor tests have 
shown that the removal of the Q com- 
ponents is not readily discernible by 
the viewer (layman or service tech- 
nician) unless he has the original for 
comparison. Thus, it is often difficult 


to look at a color broadcast and de- 
termine from the picture just what 
colors are missing. On the other hand, 
a color-bar generator with its test pat- 
tern would immediately bring this fact 
It is this facility that makes 
Passage of 


to light. 
the instrument so useful. 
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the color-bar signal through a defec- 
tive Q section would yield black bars 
in place of the correct magenta and 
green. Furthermore, any other bar 
that depended upon +-Q or —Q signals 
would likewise have its hue altered. A 
service technician who was familiar 
with the color phase diagram and re- 
ceiver layout would immediately spot 
this deficiency and pin-point the trou- 
ble as existing in the Q channel of the 
receiver. The time saving in defect 
location is indeed remarkable. 

Loss of the 7 signal components 
would have a more noticeable effect 
on any color picture because of the 
greater use made of the J components. 
Positive identification, however, could 
still be made only with a color-bar 
generator. 

At the output of the 7 and Q sec- 
tions, individual positive and negative 
I and Q voltages are made available 
for the matrix. It is possible that the 
negative J signal may be affected with- 
out disturbing the companion -+-/ sig- 
nal. Or, the same thing may happen 
in the Q section. What effect such in- 
dividual loss will have on a picture 
can again be determined from the 
color phase diagram. Loss of —/ would 
remove cyan from the picture; loss 
of +I would delete the oranges, light 
reds, and orange-yellows. Magenta 
would disappear with the loss of +Q 
while the elimination of —Q would af- 
fect the green. Again a color-bar gen- 
erator would be a handy instrument 
to have around. 

We have been using an 7 and Q re- 
ceiver in the foregoing discussion, but 
the same method may be employed 
with an R-Y, B-Y system. The color 
phase diagram in Fig. 3 illustrates the 
relative positions of these two vectors 
and by studying the chart the reader 
can easily figure out for himself what 
the absence of either of these signals 
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Fig. 2. Shown 
positions of the various 
developed by the generator in Fig. |. 


Pig. 3. Color phase diagram showing the 
positions of the L. Q. R-Y. B-Y vectors. 


would mean to the color in the pic 
ture. (Detail, of course, is not affected 
to any extent since the monochrome 
portion of the signal will adequately 
provide this information). 

In an R-Y, B-Y receiver, loss of one 
of these components would also affect 


Fig. 4. Schematic diagram of the color sync section of an I and Q color TV set. 
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Fig. 5. Schematic diagram of the chrominance circuits of an RCA CT-100 color set. 


the formation of the green color since 
green is formed by combining R-Y and 
B-Y according to the equation: 

~(G-Y) = 51 (R-Y) + .19 (B-Y). 
A missing R-Y or B-Y component 
would alter the final value of G and 
cause its appearance on the screen to 
be incorrect. 

While the color syne and chromi- 
nance stages are the major sources of 
trouble when the color shading is in- 
correct, still other sections of the re- 
ceiver may also be responsible. In the 
rf. and Lf. stages, for example, poor 
alignment, particularly in the region 
occupied by the color signal, can lead 
to incorrect color on the screen. Of 
course, if the color burst itself is af- 
fected, then the color may disappear 
completely. This we have already 
noted. 

Probably the best way of isolating 
such trouble is again by use of the 
color-bar generator. Apply the un- 
modulated signal at the video second 
detector, and observe the colors of 
the bars in the resulting pattern. Then 
modulate the signal and inject it at 
the antenna terminals. Again observe 


Fig. 6. Six saturated colors are rep- 
resented here with their brightness 
values obtained from the Y equation. 
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the pattern produced. If the colors are 
true on the first test, but altered in 
hue on the second test, trouble is in- 
dicated ahead of the detector. The best 
check to make then would be to ob- 
serve the response pattern, both rf. 
and i. f. Pay particular attention to 
the portion of the response which deals 
with the color signal sidebands. 


The Delay Line 


If the delay line in the Y channel 
does not introduce the proper amount 
of delay in the Y signal, the color rendi- 
tion will be affected. To appreciate 
the visible consequence of this action, 
let us briefly review the part played 
by the Y signal in the over-all forma- 
tion of the color picture. 

The Y signal contains all of the 
video frequencies displayed in the pic- 
ture. In the absence of color, per- 
haps due to a defective color section 
in a receiver or because the program 
is in black-and-white, a full black-and- 
white picture is obtained. 

Now, to obtain a color picture, three 
pieces of information are required. 
First, there is the color or hue itself, 
be it green, blue, red, yellow, etc. Sec- 
ond, there is the saturation or the in- 
tensity of the particular color; and 
third, is its brightness. The first two 
components are carried by the color 
sidebands; the remaining item, bright- 
ness, is the information that the Y sig- 
nal possesses, 

With this in mind, let us examine 
some common colors to see how much 


of their total make-up is formed by 
the brightness component. In Fig. 6 
we have a series of six colors: red, 
yellow, green, cyan, blue, and magenta. 
To ascertain their brightness values, 
we require the formula for the bright- 
ness signal, namely, 
Y = 59G + 30R + .11B. 

From this equation, we see that 
green has a brightness value of 59 per- 
cent, red a value of 30 per-cent and 
blue, 11 per-cent. Yellow and cyan are 
not given directly because they are 
combination colors. To arrive at their 
brightness values, we must add the 
brightness values of their components. 
Since yellow is formed from red and 
green, its brightness value is 59 plus 
30 or 89. By the same reasoning, 
cyan has a brightness value of .70 and 
magenta a value of .41. 

Of the six colors, yellow has the 
highest brightness value and blue the 
lowest value. On a screen, then, yellow 
will appear brightest and blue will be 
the darkest. However, if something 
should cause the Y component to dis- 
appear, perhaps by a defect in the Y 
channel, then the yellow would be- 
come quite dark. Cyan, which con- 
tained 70 per-cent brightness would be- 
come darker, although not as much as 
yellow. Green would lose even less 
brightness, red still less, and blue 
practically none at all since it pos- 
sessed only 11 per-cent to start with. 
Thus, with the complete loss of bright- 
ness, the apparent intensity of the 
colors appearing on a screen would 
reverse, with the brightest colors 
(ordinarily) appearing darkest and 
the darkest colors appearing bright- 
est. If you come across a situation 
like this, you can check for the 
brightness component by  observ- 
ing the picture in black-and-white. 
(This can be accomplished most easily 
by turning the chroma control to its 
extreme counterclockwise position). 
What you see on the screen should 
either be a very dim picture, just 
barely visible, or no picture at all. 

Instead of the complete loss of the 
Y signal, we might encounter a situa- 
tion in which the delay line in the Y 
channei did not introduce sufficient de- 
lay. This would occur if part or all 
of the line shorted out. Under these 
conditions, the Y signal would appear 
at the matrix before its corresponding 
color component. As a result, the Y 
component will combine with some 
other, prior color. If we had the color- 
bar pattern of Fig. 6 on the screen, 
part of the red bar would possess its 
proper brightness and part would be 
lighter in appearance because the 
higher brightness component of the 
yellow would now be mixing with the 
red. In the yellow bar, the first part 
would be normal, but the second half 
would be darker (although still yellow, 
of course) because it would be combin- 
ing with the lower brightness com- 
ponent of the green bar. The same 
thing would occur all along the line. 

On a completely black-and-white 
picture, a defect in the delay line 

(Continued on page 126) 
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Elements of the special phosphor cell de 
veloped by scientists at G-E to achieve 
direct amplification of light, without tubes. 


ANY exciting possibilities are en- 
M visioned as the result of a recent 
demonstration of Elec- 
tric’s new “light amplifier,” a _ unit 
which amplifies light without the use 
of electronic tubes 
Although this discovery may be the 
clue to achieving “picture-on-the-wall” 
television screens, and to advancing 
the art of x-ray fluoroscopy, photog- 
raphy, “seeing-in-the-dark” devices, and 


General 


other developments involving repro- 
duction of picture images, the com- 
pany is cautious about predicting any 


mmediate tech- 
nique. 

Interest in this phenomenon lay not 
so much in its immediate use but in 
the fact that scientists are now able to 
increase the brightness of a projected 
photograph by passing an electric cur- 
rent through a special phosphor cell 


application of this 
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Two photographs printed simultaneously from negatives made 
consecutively on a roll of 35 mm film. The increase in bright 
ness visible in the photograph at the left is due entirely to the 
light amplification technique which involves a combination of 
ultraviolet light, a special phosphor, and the application of a 
voltage to the phosphor to give a light increase of ten times. 


Dr. F. E. Williams (right) and D. A. Cusano demonstrate the amplification of light. 


"Picture-on-the-wall” television, improved x-ray techniques, 
etc. are much closer te reality—thanks to G-E scientists. 


which is used as the viewing screen 

In the demonstration an ordinary 
lantern slide projector was employed 
and the picture was a regular photo- 
slide. The small screen produced a yel- 
lowish image when an ultraviolet light 
source was used in the projector. As 
the voltage on the specially prepared 
screen was increased, the picture be- 
came bright in the manner usually 
achieved either by increasing the in- 
tensity of the projector light or by 
opening the lens aperture. Neither the 


light nor the lens was altered, how 
ever, and the picture—-which was first 
barely visible-—-became many times 


brighter and clearer. 

The demonstration further revealed 
that applying an electric voltage does 
not of itself cause the special phosphor 
screen to give off light. Ultraviolet en- 


ergy falling on the screen causes a 


picture tubes. 


faint glow, but there is no amplifica 
tion. Amplification occurs only with 
voltage and the ultraviolet 

Proof of true amplification is ob 
tained by measuring the number of 
photons of light striking the 
and comparing this with the number 
given off 
times have measured and the 
company believes much highe 
are possible 


screen 
Increases of at least ten 
been 
ratios 
Because the amount of 
light produced is proportional to that 
striking the surface, it is possible to 
brighten intermediate shades of th« 
picture being projected, making a 
brighter picture without “washing 
out” contrast 

The.new light-amplifying phosphor 
the basis of the light amplifier, was a 
development of D. A. Cusano, a young 
Electric scientist who con 
ducted the demonstration w 


General 


Not much has been published to date on the idea of using a 
wall screen for direct viewing in place of our conventional 
Many major electronic companies are at the 
present time working on the idea which will, no doubt, become 
a reality in the future. 
clue to “picture-on-the-wall” developments, according to G-E 


This new light amplifier may be a 
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take my television set away from 

the house?” asked the lady cver 
the phone. “My favorite programs are 
tonight and I don’t want to miss 
them.” The girl at the Mobile TV Com- 
pany office in Tempe, Arizona, assured 
the customer she wouldn't miss a sin- 
gle minute of evening programming if 
the Mobile TV truck called that after- 
noon. 

“That's the big reason for our suc- 
cess,’ explains Dick Ramos, owner of 
the company. “People don’t want their 
TV sets taken from their homes. They 
don't want to miss their favorite pro- 
grams, and they are worried that 
their sets may be scratched or other- 
wise damaged by moving them.” 

To accommodate his customers, Ra- 
mos has equipped a truck as a com- 
plete TV repair shop on wheels. A 
workbench, a stock of 1100 tubes, a 
dozen test instruments, and associated 
equipment are included in the truck. In 
98 per-cent of his calls, Ramos is able 
to correct the trouble in one trip, thus 
eliminating expensive callbacks that 
inconvenience the customer and cut 
into the profit of the service operator. 

Mobile TV has a shop and office in 
downtown Tempe, where telephone 
calls and customer drop-ins are han- 
died by an office girl who has become 
sufficiently conversant with television 
servicing problems to discuss the cus- 
tomer’s problem intelligently. 

“It isn’t necessary to hire a highly 
trained television repairman for the 
downtown office,” Ramos explains. “In 
a short time an intelligent office girl 
will know more about a television set 
than 95 per-cent of the customers she 
deals with. Her main function is to 
meet the customer, in person or via 
telephone, pleasantly and in a helpful 
manner, In most cases she passes the 
technical problems on to me or my 
assistant.” 

How the girl relays messages to Ra- 
mos in the truck points up another 
factor in the firm's success. Because 
Mobile TV's pian of operation is based 
on quick service calls and maximum 
utilization of the technician's time for 
technical problems, Ramos wanted to 
reduce the time between calls. First 
he installed two-way radio communica- 
tion between the truck and shop in an 
effort to get the address of the next 
stop as quickly as possible. The system 
worked well enough, but it involved 
tying up considerable money in radio 
equipment and presented certain oper- 
ational and maintenance problems. So 
Ramos changed to radio paging, a sys- 
tem which costs less than one fourth 
that of two-way radio. 

The Central Alarm Company of 
Phoenix offers a u.h.f. radio paging 
service in which the subscriber listens 
in periodically on a tiny receiver for 
calls, The Central Alarm operator re- 
cords the calls, seldom more than five 
words long, and puts them on the air 
in sequence. Thus, by listening for 30 
seconds or so, the subscriber can de- 
termine if he has a call. 

Ramos keeps the truck on a special 


"Y take m sure you won't have to 


By DEAN SMITH 


How far should you go in catering to your service 


customers? Here's one answer that has paid off. 


driveway at the rear of his home and 
goes to the shop only twice a day to 
check his service calls against the of- 
fice girl's list, and to handle buying 
and management functions. 

One TV service firm in the Phoenix 
area bases its advertising on the as- 
sumption that no TV repair job can be 
as effective as one done in the firm's 
downtown repair shop. Ramos dis- 
agrees and has sound reasoning behind 
him. 

In the first place, he says, the Mobile 
TV method eliminates the necessity of 
transporting the customer's set sev- 
eral blocks or miles. In most cases the 
repair is done in the customer's own 
living room. In the others, the set is 
taken only as far as the truck work- 
shop, parked in the driveway 

In the second place, repairing the set 
at the customer's home allows actual 
operating conditions to be maintained 
during trouble diagnosis and during 
post-repair testing. A set may be made 
to work admirably in a repair shop 
and still fail under the operating con- 
ditions of the customer’s home. An- 
tenna characteristics, local interfer- 
ence problems, etc., can thus be taken 
care of in a Mobile TV repair job. 

Finally, the Mobile TV method builds 
customer confidence. He can watch for 
himself every operation performed by 
the service technician and see that he 
is paying only for work accomplished 
and parts replaced. Ramos encour- 
ages customers to come out to the 
truck for a look at the completeness of 
his shop on wheels, Most customers 
are genuinely impressed. 

Ramos’ plan of operation works like 
this: At 9 a.m. he drives the truck by 
his assistant’s home and they start on 
service calls left over from the previ- 
ous day, keeping in touch with the 
office via radio paging for other calls. 
At the customer’s home, Ramos goes 
inside and makes an analysis of the 
trouble while the assistant cleans up 
the workbench, checks tube stocks, 
etc. If the set is brought to the truck 


for checking, both men work on it in 
the mobile workshop. 

Mobile TV plugs into the customer's 
power supply, thus removing the neces- 
sity of carrying a portable power unit. 
Only two or three customers have ever 
complained about his using their elec- 
tricity and they were placated when 
Ramos answered jokingly that he 
would subtract 25 cents from their 
bill to take care of the power used. 

In the truck Ramos carries the fol- 
lowing equipment: AM and FM signal 
generators, AM marker and sweep gen- 
erator, a 5-inch oscilloscope, vacuum- 
tube voltohmmeter, portable voltohm- 
meter, flyback transformer checker, 
capacitor checker, synchro sweep gen- 
erator, vertical and horizontal pattern 
generator, substitution tester, portable 
high voltage tester, portable a.c. auto- 
transformer, and an isolation trans- 
former. A ladder and antenna are 
mounted atop the truck. 

To make the technician's job more 
comfortable, Ramos has installed an 
evaporative air cooler in the front of 
the truck. On summer days it cai be 
plugged into the customer's power 
source and the truck is kept comfort- 
ably cool. 

Inside the truck are carefully de- 
signed shelves and bins for test equip- 
ment and parts. A _ metal-covered 
workbench is coupled to a metal shelf. 
The workbench measures 2'4 feet by 
3% feet, and sufficient clearance is al- 
lowed between it and the shelf above 
to allow a 21-inch chassis to be placed 
thereon. 

Ramos has redesigned the truck in- 
terior several times, learning from ex- 
perience better methods for utilizing 
the limited inside space. 

He does not attempt to transport 
every tube he might need, but the 1100 
he carries take care of nearly 90 per- 
cent of his tube changes. He carries 
only three cathode-ray tubes: 16-inch, 
17-inch, and 21-inch. When a different 
cathode-ray tube is needed, Ramos 
utilizes an arrangement made some 
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time ago with his tube wholesaler in 
Phoenix. A telephone call will bring 
a truck from the wholesaler to Tempe 
or to the customer’s home, whichever 
is closer. 

To compensate for long service trips, 
Ramos adds $1.00 to the service charge 
for all calls farther than five miles 
from his shop. He will not accept calls 
beyond designated limits, roughly 15 
minutes driving time from the shop. 
He believes that longer trips would 
take up so much time and boost truck 
expense so much that the customer 
would not accept the higher charges 
involved. 

“A mobile service such as ours can 
make a small repair shop much more 
profitable, if certain conditions are 
fulfilled,” Ramos points out. “You 
must have better than average tech- 
nicians operating such a truck or you 
lose money. The trouble diagnosis 
must be fast and sure, and the repair 
accomplished in a minimum of time. A 
slow workman will tie up a truck and 
a helper in our setup. In a conven- 
tional setup he can delay nobody but 
himself. Another thing, if the tech- 
nician fails to nail the trouble on the 
first call, a second one is required and 
that often eats up all the profit on the 
transaction.” 

Eyeing the large and complex color 
TV receivers now commercially avail- 
able, Ramos feels that the advantages 
of his type of operation are even more 
apparent. Servicing these large single 
or multiple chassis affairs in the home, 
or even wheeling them into the truck 
close at hand, will save a considerable 
amount of time plus untold wear and 
tear on the technician. The amount 
and type of TV service work that will 
be necessary on color TV receivers in 
the years ahead is largely a question 
mark in the minds of most service 
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operators. A flexible operation, such 
as Ramos’ is in an excellent position 
to forge ahead with a minimum of 
displacement. 

The imposing array of test instru- 
ments lining the shelves of the Mobile 
service truck is not the only indication 
customers obtain of the completeness 
of the service facilities available to 
them from this unique outfit. A com- 
plete service publication file, con- 
stantly kept up-to-date, is dog-eared 
through use on the various service 


A view of the interior 
of the truck showing 
the test equipment 
available and the 
storage shelves for 
the tube and parts 
stock. The workbench 
will hold one TV chas- 
sis at a time, which 
is actually all that is 
required on a sin- 
gle service call. 
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jobs performed. Most of this informa 
tion is kept in a metal file cabinet next 
to the service bench for easy access 

Mobile TV, like any similar service 
company operating on the basis of re- 
pair in the home, is in an excellent po- 
sition to solicit and obtain service in- 
come from the repair of radios, pho- 
nos, and similar items which have been 
lying around the house because they 
are in need of repair. Many times, the 
customer will dig up these “old friends” 
and bring them out to the truck to see 
whether “the service technician thinks 
they are worth repairing.” In most 
cases they are, and the fact that the 
service truck is already on location 
makes this type of service extremely 
profitable. 

Just how effective the bright colors 
on the truck are as far as advertising 
is concerned is hard to tell, but it cer- 
tainly makes for pleasant working sur- 
roundings. 

Ramos believes that a mobile serv 
ice will work at maximum efficiency 
only in a small shop. One man and a 
helper, with a girl in the office, is the 
ideal situation, he says. 

Ramos first utilized his idea in 1948 
in Frankfort, Indiana, where he 
started a mobile radio repair service 
with a GMC carry-all and considerably 
less equipment than he now carries 
It was not particularly successful. “The 
public was reluctant to pay what the 
service was worth,” he explains. ‘They 
saw us working 15 minutes on a $30 
set and felt that it was worth only a 
couple of dollars. In TV work, how- 
ever, customers are more willing to 
pay what the service is worth, and 
they appreciate the fact that we don't 
take the set away from the house.” 


Front view of the audio squelch. The use 
of decals lends a “professional” touch. 


Construction details on a simple combination limiter and 


squelch circuit for the audio output of a ham receiver. 


QUELCH circuits have been in use 
§ for a number of years but for some 

reason are relatively unknown to 
the amateur fraternity. The reason 
may be due to their complexity rather 
than to their lack of value. For some 
time it has appeared to this write: 
that some simple means of eliminat 
ing background noise and _ signals, 
which are of a lower order of ampli 
tude than that of the desired signa! 
would be of considerable value. This 
is particularly true of the traffic net 
and the casual “rag chewer” operator 
who are not, as a rule, digging down 
into the background noise for a signal 
Such a circuit would also have ap- 
plications in the “call or alarm” fields 
The receiver could be tuned to the 
net frequency and the background 
squelched out leaving a silent output 
until the control station opens up, for 
instance. In case you are CD minded 


such a device could be installed in a 
simple receiver and left tuned to your 
local CD channel for continuous, silent 
monitoring 

With the objective of such a unit in 
view the following instrument was con- 
structed 

A quick glance at Fig. 2 indicates 
that the circuit consists of an ampli- 
fier, the grid bias of which is con- 
trolled by a keyer tube, followed by an 
overdriven amplifier. The entire unit 
was made independent of the receiver 
by the addition of its own power sup 
ply 

An analysis of the circuit shows the 
input derives its signal from the phone 
output, or any convenient a.f. point in 
your existing communications receiver 
This signal is then diverted into two 
channels, one to a rectifier and the 
other into the controlled amplifier grid 

The rectifier channel uses one crys 


Fig. 1. Two alternate methods of setting the squelch threshold voltage. See text. 
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By 
DON M. WHERRY, wéeum 


tal diode, 1N34, and one-half of a 
12AX7, for the rectifier. This was 
done only because one-half of the tube 
was available. Two crystals would be 
equally satisfactory. The rectified out- 
put is then filtered by R. and C, and 
impressed on the grid of the keyer tube 
Vex. One point should be noted, the 
value of C, is rather important. Too 
large a capacity will introduce a lag 
into the “open time” of the keyed tube 
which is undesirable, showing up as a 
delayed opening and closing of the am- 
plifier. On the other hand too small a 
capacity will allow noise peaks of high 
amplitude but short duration, such as 


auto ignition, to trigger the tube. The 
value shown is the best compromise 
The impressed voltage on the grid of 


Ves, Which is proportional to the audio 
output level of the then 
used to trigger the keyer tube. In other 
words, the keyer which is run- 
ning with zero bias with no input sig- 
nal present, is cut off when a signal of 
sufficient amplitude is applied 
Returning *o the alternate channel, 
the signal from the receiver is fed di- 
rectly into the grid of an audio ampli- 
fier, Vis, the ground point of which is 
the junction of the two resistors R; and 
Rs. With no signal present it can be 
seen that V., is cut off because of the 
voltage drop across R, which, in turn, 
is caused by no bias on the grid of V 
and the subsequent plate current flow 
through RR, Conversely, with a signal 
present from the receiver, Va is cut 
off, removing the drop across R, and 
converting V,, to a straight audio am- 
plifier. In practice method of 
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receiver, is 


tube 


some 


preventing the background noise from 
opening the gate tube and thereby de- 
feating the unit’s purpose must be em- 
ployed. This is accomplished by R; 
which moves the cathode of V.. below 
ground an amount necessary to insure 
the grid being above cut-off, thereby 
silencing Vis. In case that is somewhat 
confusing let us take an example. As- 
sume that the background, QRN etc., 
puts a voltage of one volt minus at 
the grid of Vu.. This will cut off 
this tube and allow the noise to 
go on through V., unhindered, in fact 
amplified. Now if we make the cath- 
ode of Va minus by one volt with 
respect to the ground the net bias of 
the tube will be zero and its plate cur- 
rent through R, will drop the grid of 
Vis below cut-off and effectively 
“squelch” the noise from the output. 
If a signal of one volt above this noise 
is then added, the grid of Vu. will go 
minus by one volt with respect to its 
cathode, thereby cutting off the plate 
current and opening V.. for normal 
amplification. These voltage figures, 
while illustrating the action, are ar- 
bitrarily taken. 

The output of the squelch tube is 
then fed to the grid of the overdriven 
amplifier which acts, in this applica- 
tion, as a limiter or clipper tube. This 
function it performs very well (Fig. 3), 
in some ways superior to the more 
usual biased diodes. The action of this 
tube is as follows. With the applica- 
tion of a signal the tube draws grid 
current, due to no cathode bias, and as 
a result builds up a negative charge 
across R,. This bias limits the posi- 
tive portion of the output waveform 
quite sharply. The negative portion 
of the output is limited in two ways; 
first, due to the already mentioned grid 
current flow, and second, due to low 
plate voltage applied to the tube by 
Ry» which causes plate saturation. As 
the cut-off point of a triode is de- 
pendent on the plate voltage this 
controls the limits of both the posi- 
tive and negative peaks of the output 
signal. This method has less of the 
characteristic blocking action when 
overloaded by a loud signal than the 
diode method and, in addition, has the 
twin advantage of having a readily 
adjusted clipping level and showing an 
amplification factor at signal levels be- 
low the clipping point. 

The power supply is the usual half- 
wave type with an RC filter. The large 
amount of capacity was used to insure 
hum free operation in the absence of 
a filter choke 

The unit was constructed inalix4x3 
inch chassis but it is the advice of the 
writer to use a larger one unless you 
are endowed with an abundance of 
patience. The two controls are the 
clipping level, on the left, and the 
threshold level on the right. The top 
of the chassis shows the two 12AX7 
tubes and the dual filter capacitor. 

It is the firm conviction of this 
writer, based on thirty years of ham 
experience, that no one ever builds 
anything “just like the article,” and 
in this case it is suggested that free 
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Ri, Re, Re, Ree—100,000 ohm, Vy w. res 
Rs, Ri-—20,000 ohm, Vy w. res. 
Rs—30,000 ohm, Vy w,. res. 

Re—8200 ohm, Vy w. res. 


R>—2000 ohm pot (Centralab “Blue Shaft 
Radiohm 28-6") 

Re—4700 ohm, 2 w. res. 

Rir—1350,000 ohm pot (Mallory “Midgetrol 


© U42” with switch) 
Cy, Co, Cy, Cm pic., 00 +. mica capacitor 
Cs, Co—40/40 pid., 130 vv. elec. capacitor 
C—8 afd., 250 v. elec. capacitor 


( 
u7v ac 


Cr—.005 nid., 400 +. capacitor 
Cer—1 afd. 400 +. paper capacitor 


Tr—Power trans. 123 ». @ 135 ma; 6.3 ¥. 
@ 6 amp (Stencor PS8413) 

Sr—S.p.st. toggle switch 

Rect.r--75 ma. selenium 
#1003) 

CRr—1N34 crystal diode 

Vi, Vee I2AX? tube 


rectifier (Pederal 


Fig. 2. 


rein be allowed the builder as the unit 
described is in no way represented as 
the “ultimate.” For example, a dif- 
ferent method of biasing Vi. as shown 
in Fig. 1, might have advantages over 
the one used, the gated-beam 6BN6 
might make a better keyer tube than 
V s, ete. 

As it stands, however, this unit 
makes a good accessory to the ham 
station. In operation at this station 
the receiver gain is set at approxi- 
mately the “normal” position and the 
squelch threshold adjusted until the 
noise, with no signal present, just bare- 
ly drops out. While in that condition 
any signal above the noise level will 
trigger the sutput. It is also possible 
to squelch out QRM, if it is not too 
strong, leaving your signal standing 
out alone. Of course during the time 
your signal holds the amplifier open 


Underchassis view 
of unit shows the 
power transformer in 
lower right hand cor- 
ner with rectifier and 
capacitor to left. The 
sh A, 


use of a larger chas- 
sis for less work. 


Complete schematic diagram vi the 


audio squelch. See Fig. 1 for variations. 
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Fig. 3. Limiter characteristics of unit. 


the QRM is also present but as it is 
being keyed with the signal you are 
reading it causes no trouble. If the 
squelch is not desired the control R 
will cut it out entirely, and the unit 
then operates as a straight audio am- 
plifier allowing the rf. gain of yous 
receiver to be backed off. The clipper 
also can be used, or not, by the setting 


of Ry. In any event the cost of con- 
struction is small, and the effort 
smaller, so why not try it? y- 


° ** J > * 
Complete list of all television stations in operation as of February 25th, 1955. There 
* . . * * 
are now 128 u.h.f. and 307 v.h.f. stations on the air in the continental United States. 
. . . * . - . . 
This list includes stations in Alaska, Hawaii, P. R., Canada, and Mexican border stations. 
CITY, STATE CALL CHANNEL CITY. STATE CALL CHANNEL CITY, STATE CALL CHANNEL 
ALABAMA Pensacola WEAR-TV 3 Lake Charl 25 
. . Pensacola WPFA-TV 15 Monroe 8 
Birmingham W ABT 13 ‘@ ~~ A. ‘ a. ° 
Birmingham WERC-TV 6 Ls ., etersburg wy oT TV 38 New , tleans 6 
Decatur WMSL-TV 23 Weer Palm Beact WEAT-TV : New Orleans 61 
Mobile WALA-TV 10 Wan Pde tek | (wie 12 Shreveport 12 
Montgomer WCOV-TV 20 ei oe a} MAINE 
Mor + ae A WSPA-TV 12 West Palm Beach JNO-TV 5 
Muntord WEDM-TV* 7 GEORGIA _. 5 
ARIZONA Albany WALB-TV 10 Lewiston 17 
4 Atlanta WAGA-TV 5 Poland 
Mesa KVAR 12 Atlanta WLWA i Portlan : 
Phoenix KOOL-TV 10 - . rtland 3 
Dye HO.-T' Atlanta WOXLTV 36 Portland 13 
Phoenix KPHO.-TY Atlanta WSB-TV 
Phoenix ETVE ne 3 omen WIBF-TV : MARYLAND 
Zueson Tay gh Augusta WRDW-TV 17 Baltimore 13 
Tucson KVOA-TV 4 " sarr 
io KIVA il Columbus WDAK-TV 28 Baltimore il 
Columbus WRBL TV 4 Baltimore rv 2 
ARKANSAS Macon WMAZ-TV 13 Salisbury V 16 
Fort Smith KPSA-TV , Macon WNEX-TV 47 MASSACHUSETTS 
‘4 ~ KARK TV ‘ 4 Rome WROM-TV 9 
eee bey KATV 7 Savannah WTOC-TV ll Adams-Pittsfield 19 
CALIFORNIA IDARO a TV ; 
. - : Boise KBO! 2 Cambrida Tv* : 
Bokoretioid KERO-TV it Boise KIDO-TV 7 Cambrid3 TAO-TV é 
Bakersfield KERO iaho Falls KID-TV 4 orate 
Chico KHSL-TV 17 eo a - , Holyoke WHYN-TV 5 
Eureka KIEM-TV ; ILLINOIS cprmenets = y 4 ws 61 
Fresno KJEO 47 elleville . 7 Worcester WAAB-TV 20 
Fresno KMI TV 24 - ~—. - aay 1 Worcester WWOR-TV 14 
’ 8 popsies BARC TV h Champaign WCl 3 MICHIGAN 
08 Angeles »P 3 acon 5 ‘ 
Los Angeles KHJ-TV 9 Chisabe bed rv 3 Ann Arbor | 20 
Los Angeles StF y Chica 70 WGN-TV 4 ee a ek t 
Los Angeles KRC 4 “hie TBO } Serene yaa 
Los Angeles KTLA 5 ae weak TV 4 Detroit 2 
Los Angeles KTTV il Decatur WTVP : 17 neater} 4 
Monterey KMBY-TV 4 ao aes Detroit ? 
; . Harrisburg WSIL-TV 22 Lansing 
Sacramento KBET-TV 1 Peoria WEEK-TV 43 -ast vansin J 60 
Sacramento KBIE-TV 4 aby WTVE.TV ‘ Grand Rapids 8 
Sacra nento KCCC-TV « Quin y WGEM-TV ) cL — re 2 
iy il pease ; Rockford WREX.TV Lansing $4 
; pom peg -¥ : Rockford WTVO 39 Saginay 
Sean Diego KFPSD-TV l ox “ r . mp Saginaw 57 
San Francisco KBAY-TV 2 bs 2 - me woe rv x te WPBN.TV : 
San Prarc aco KGO-TV 7 . — - . ore > VY PDN-1V 
San Fran.isco KPIX INDIANA MINNESOT 
San Fran. isco KQED* 9 Bloomington WTTV 4 Baas - 
San Prancisco KRON.-TV 4 Elkhart WSIV © ster ser 6 
San }rancisco KSAN-TV y Beaneniiie WFIE at toc te 3 
San Luis Obispo KVEC-TV 6 Fort Wayne WKIG-TV ri Juluth-Superior 5 
> ; . , I yn AG 33 Minneapolis-St. Paul 9 
Santa Barbara KEYT-TV Indianapolis WFBM.TV r > a 
Stockton KOVR 13 I di : WISH._T' Minneapolis wt Paul 5 
Stockton KTVU x a WPAM.TV +» pBancapene St. Poul | TV 4 
Tulare-Presno KVVG 27 oo had BCTV 4 inneapolis-St. Paul WMIN-TV 11 
Muncie WLBC-TV 49 Minneapolis-St. Paul WTCN-TV ll 
COLORADO South Bend wept a ee Rochester KR TV 10 
Colorado Springs = KKTV | Waterloo Ft. Wayne WINT 1s MISSISSIPPI 
Colorado Springs RDO-TV 13 , satel eecemes ~_— 
Denver KBTV 9 IOWA a wity “ 
Denver KPEL-TV 2 Sees WOLTV . pospeeen WELTY e 
: SHveS KLZ-TV 7 Cedar Rapids KCRI-TV 9 Meridian WTOK-TV ll 
Denver KOA-TV 4 Cedar Rapids WMT-TV 
Grand Junction KFX)-TV 5 ’ WOC.TY ‘ MISSOURI 
Pueblo KCS}-TV * D “4 oe M TV 7 17 Cc ¢ 4 KF\ 12 
nadia F Des pines (GTV ape Girardeau CPVS-T\ 2 
CONNECTICUT Dee Moines WHO-TV 13 Columbia KOMU-TV 8 
Bridgeport WICC-TV 43 Fort Dodge KQTV 21 Hannibal as A-TV 7 
Hartlord WGTH-TV 18 Mason City ah i KSWMT" 12 
New Britain WKNB-TV 3 Sioux City KTIV : Kansas City RCMO.TV s 
New Haven WNHC-TV 8 Sioux City KVTV 4 ee) KMBC-TV 3 
Waterbury WATR-TV $3 Waterloo KWWL-TV y Keneas City WDAP-.TV 4 
DELAWARE KANSAS St. Joseph KFEQ 2 
re | ‘ rT te 4 
Wilmington WDEL-TV 12 Great Bend KCKT 2 dl - yn : 
DISTRICT OF COLUMBIA — SOAM-TV . St. Louis KWK-T! 4 
Washington WMALTV ? Topeka WIBW-TV 13 Springtield KITS TV 10 
or BEE WRC-TV 4 Wichita KAKE-TV ! Springfield KYTV 3 
Washington WTOP-TV 9 Wichita KEDD 16 ss a 
Washington WTTG 5 KENTUCKY MONTANA 
Billing KOOK-TV 
FLORIDA Henderson WEHT 50 — EXLF-TV : 
Fort Lauderdale WPTL-TV 23 Lexington WLEX-TV 18 Great Falls KFBB-TV 5 
Fort Lauderdele WITV 17 Louisville WAVE-TV 3 Missoula KGVO-TV 13 
Fort Myers WINK-TV il Louisville WHAS-TV 1] 
a — 4 hab TV 36 Louisville WOXL-TV 41 NEBRASKA 
acksonville BR-TV 4 Kearney Holdrege KHOL-TV 13 
Miami WGBS.TV 23 LOUISIANA Lincoln KOLN-TV 10 
Miami WTV] 4 Alexandria KALB-TV 5 Lincoln 4! TVv* 12 
Orlando WDBO-TV 6 Baton Rouge WAFB-TV 28 Omaha 3 
Panama City WIDM-TV 7 Lake Charles KPLC-TV 7 Omaha WOw-TV 6 
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CITY, STATE CALL CHANNEL CITY. STATE CALL CHANNEL CITY, STATE CALL CHANNEL 
NEVADA OREGON UTAH 
Henderson KLRI-TV y Eugene KVAL-TV 13 alt Lake City KSL-TV 5 
Las Vegas KLAS-TV 8 Medford KBES-TV : alt Lake City KTVT 4 
Portland KOIN-TV Sea}t ‘ t ; 2 
Reno KZTV 3 ee EPTV - Salt Lake City KUTV 2 
NEW HAMPSHIRE PENNSYLVANIA VERMONT 
Manchester WMUR-TV 9 Allentown WFMZ-TV 67 Montpelier WMVT 3 
Altoona WFBG-TV I VIRGINIA 
aw JERSEY Bethlehem WLEV-TV ‘ = 
Asbury Park WRTV 58 Easton WGLV nville WBTM-TV + 
Newark WATV 13 Erie WICU " Hampton-Nortolk wavkae ! 
~ re Harr | ; b ; 
NEW MEXICO hed sburg Wea TV 7 yncht J WLVA-TV ! 
PTY ewport News WACH-TV 33 
ieee 3GM-TV , Harrisburg WHP.TV mpert How vo 
Albuquerque KOAT-TV } Harrisburg WTPA-TV . Rhea won. ’ 
Albuquerque KOB-TV 4 Johnstown WARD-TV ene wrvn - , 
Roswell KSWS-TV 3 Johnstown WIAC-T Rogneke WSLY-TV ad 
NEW YORK panooutes aay WASHINGTON 
ebanon f : l ‘ —— 
pa ay, WKST.TV ‘ Bellinghan KVOS TV 12 
mn 12 Philadelphia WCAU.-TV ! tt high " 
Riconinedate A Philadelph 1 WFIL-TV , tthe OTe y 
=e >} " pry eattle ING t 
Butialo 4 hiladelphia WPT . yy 
: Pittsburg} WDTV eatiie KOMO-T 4 
uftal 7 wn y L 
~— . Pittsburgh WENS lf me weg ty tb 
a wo ‘ a 5 Pittsburgh WOQED* ] ; ane KREWN : 
Carthage-W ate ; 7 J oo 
ey 3 rerlowr 24 Reading WEEU-TV 3 pokane KXLY-TV 4 
Kingston 66 Reading WHUM-TV 61 BOON KMO-TV 13 
a } Scrantor WARM-TV 1¢ 3com KTNT TV li 
New York 5 Scranton WGBI-TV , kima KIMA-TV 29 
New York 2 Scranton wTVvU WEST VIRGINIA 
New York 9 Wilkes-Barre WBRE-TV . > 
New York ll Wilkes-Barre WILK-TV arlestos VCHS-TV é 
vn as 4 y rk WNOW-TV harleston ed Sy Tv 49 
Rochester 5 ork WSBA-TV ‘ uirmont ; ] TV : 
Rochester 10 RHODE ISLAND Oak Hill Beckley) WOAY-TV : 
R ochester " 10 Providence WIAR-TV Parkerst ure WTAP S 
Schenectad b ] AF l 
Sch — ay 8 Providence WNET Wheeling WTRPF-TV 7 
Syt oe 4 Providence WPRO-TV wisconsin 
Tr y a5 SOUTH CAROLINA ; 
Utica 13 Anderson WAIM-TV 4 Eau Claire WEAU.-TV ! 
Charleston WCSC-TV sreen Bay Ww B AY-TV y 
NORTH CAROLINA Charleston WUSN-TV as Sseent A ; 
Asheville WISE-TV f Columbia WCOS-TV oo A. ag ; 
Asheville WLOS-TV i Columbia WiIS-TV ! aoe — Ae ht 
Chapel Hil WUNC-TV* 4 c lumbia WNOK-TV wa a wane TV 
Charlotte WAYS-TV "lorence WBTW . inetie : : 
Chaslotie WBTV 3 Greenville WFBC-TV 4 Milwaukee hs gtd a1 
Durham WTVD il Greenville WGVL-T\ Me WaUEe® WEMITY. ‘4 
Greensbor WFMY-TV 2 SOUTH DAKOTA ality te . 
Greenville WNCT 9 oii Milwaukee WTVW - 
Raleigh WNAO-TV 28 ak KELO-TV u uperior WDSM-TV 6 
Wilmington W MFD-TV 6 Wausau WSAU-TV 7 
Winston-Salem WSIJS-TV 12 Chattanooga WDEF-TV l WYOMING 
Winston-Salem WTOB-TV 26 Jackson WDXI-TV ] 
Johnson ( WIJHL-TV ll Cheyenne KFBC-TV 5 
NORTH DAKOTA Knoxville ° WATE ¢ TERRITORIES 
Bismarck KFYR-TV 5 Knoxville WTSK-TV Ui y 
Fargo WDAY-TV v Memphis WHBOQ-TV Anchorage, Alaska KFIA-TV 2 
inot “IB-TV 13 Memphis WMCT Anchorage, Alaska KTVA i} 
Valley Cit KXIB-TV 4 Nasnville WSIX-TV 8 Honolulu, Hawa KGMB-TV 9 
Y Y J 
Nashville WSM-TV 4 Hor Hawa KONA li 
OHIO Old Hickory WLAC-TV - Honol Hawa KULA-TV 4 
Akron W AKR-TV 49 Nashville) mn mm, PR WAPA-TV 4 
Ashtabula WICA-TV 15 TEXAS n Juan, P.R WKAQ-TV 2 
Cincinnati W CET’ Abilene KREC-TV 9 MEXICAN £ T 
Cincinnati wCPO-TV J Amarillo KPDA-TV l . SSaSES Oem ps P 
Cincinnati WKRC-TV 12 Amarillo KGNC-TV 4 snes xE)-TV 
Cincinnati wl WT 5 Austin KTBC-TV 7 sane KETV 6 
Cleveland WEWS > Beaumont KBMT-TV l CANADIAN STATIONS 
Cleveland WNBK 3 Corpus Christi KVDO-TV y A , HCT.-TV a 
Cleveland WXEL 8 Dallas KRLD-TV 4 mew Rey ol y = 
Columbus Ww BNS-TV 10 Dallas WFAA.-TV é Ed berta PAN-T 3 
Columbus WLWC 4 El Paso KROD-TV 4 iver, B CBUT 4 
Columbus WTVN 6 El Paso KTSM.T v peg, Manitoba CBWT 4 
Dayton WHIO TV 7 Fort Worth WBAP-TV ‘ t hn, N.E HS)]-TV 4 
ay? WLW “ Galveston KGUL-TV 1 ydney, N J\CB-TV 4 
Lima WLOK TV 73 Harlingen KGBT TV 4 Hamilton ntar HCH-TV l 
folede Vilse wor a 3 _—— aroe ey ‘ ¥ jst ntari KWS-TV hi 
| > orl ouston § Kitchene CKCO-T\ : 
Youngstown WFMI)-TV 21 Houston KUHT’ 8 i 4 { PI Vv 
Youngstown WKBN-TV 27 Longview KTVE - Satan BOT 4 
Zanesville WHIZ-TV $0 Lubbock KCBD-TV l Asth >. on trio CFPA-TV 
KLA Lubbock KDUB-TV ] oa Sa . 
° HOMA Midland KMID-TV : ~ ys - ow = »TV > 
Ada KTEN 10 San Angelo KTXL-TV ror a COLT 4 
Enid KGEO-TV 5 San Antonio KENS-TV 5 . 'a CKLW-TV 9 
Lawton KSWO-TV 7 San Antonio WOAIL-TV 4 fontre Juebe CBFT d 
Muskogee KTVX 8 Temple-Waco KCEN-TV Ui M eal, ue CBMT t 
Oklahoma City KMPT 19 Texarkana X¥CMC-TV f . y, Que CFPCM-TV 4 
Oklahoma City KTVO 25 Tyler KLTV 7 R ki, Quet CIBR-TV j 
Oklahoma City KWTV 9 Waco KANG-TV 4 Regina wskatcl KCK-TV 2 
+ ae City At Sa 4 Weslaco KRGV-TV § iskat katch. CPOC-TV tb 
ulsa oO 6 Wichita Falls KPDX-TV py eg : 
Tulsa KVOO-TV 2 Wichita Falls KWFT-TV 6 * Educational station 
Since the last compilation of TV stations was published in the January, 1954 issue of Radio & Television News, 
95 v.hi. and only 16 uhf. stations have been added. After the first great influx of uht. stations, many 
would-be u.h.f. broadcasters have allowed their construction permits to lapse rather than go on the air and suffer 
financial losses. It can be expected that very few u.bt. stations will go on the air in the immediate future. 
Succeeding issues of Radio & Television News will list the new TV stations as they 
go on the air. Save this complete list and add the others to it to keep up to date, 
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Typical antenna with rotator installa- 
_ tion. Note the special flexible stand- 
off used to prevent downlead injury. 


There's nothing mysterious about the rotator—master 


its servicing by following the hints in this article. 


fraternity even knew what an an- 

tenna rotator actually looked like. 
Today, uncounted thousands of these 
useful gadgets grace the top of TV in- 
stallations all over the country. With 
the addition of many new TV stations 
to the roster, the rotator and high- 
gain broadband antenna, once con- 
fined to the far fringe areas, has been 
creeping farther and farther into the 
secondary areas. 

The addition of this component to 
the antenna system has posed a few 
new problems for the service tech- 
nician, not the least of which is the 
correct diagnosis of troubles. A wrong 
guess means many hours of wasted 
labor taking the whole antenna down 
and re-erecting it. Therefore, be very 
sure that the trouble is actually lo- 
cated in the motor unit before any 
disassembly is attempted! 


| ere few people outside of the ham 


Although most of the earlier rota- 
tors required removal of the antenna, 
some newer types feature a cartridge- 
type motor unit, which may be re- 
moved for servicing without taking 
down the whole antenna setup. With 
most of these, the antenna may be 
turned to a favorite station and locked, 
so that reception may be obtained 
while the repairs are underway. On 
installations using a fairly short mast, 
a temporary coupling may be slipped 
over the mast-top and antenna, held 
by bolts. A pair of antenna “U” bolts 
may be used to clamp the antenna to 
the mast, if desired. 

Basically, rotators are all the same: 
a reversible motor is used to drive a 
train of gears which move the outer 
housing of the rotator, carrying the 
antenna around to the desired direc- 
tion. The bottom part of the housing 
is fastened to the mast. Some sort of 


Five typical TV antenna rotators. In all of them, the motor and part or all of the gear assembly can be removed for servicing 
The unit on the extreme left is shown in cross section to reveal how one motor unit is coupled to the mast rotating component. 
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Fig. 1. Partially disassembled view of the CDR TR-2 ro- 
tator with the control box and its eight-conductor cable. 


Fig. 2. The motor of the CDR rotator has been swung back t 
to expose the gears. Note the ball bearings around the base. 


remote direction indicator is supplied 
for the operator so that he may know 
in which direction the array is aimed. 

Motor circuitry on the earlier types 
is practically all the same. A reversible 
motor, using a starting capacitor, and 
powered by about 24 volts a.c., sup- 
plied by a small transformer in the 
remote control box, drives the gear 
train, either through a pinion or worm 
One exception is a_ rotator 
which uses dual motors, one for each 
direction. The motors are the same 
size as the husky ones used in phono- 
graphs. They contain two windings, 
connected as shown in Fig. 3 

The control box contains the start- 
ing capacitor, transformer, and a dou- 
ble-pole, double-throw switch that se- 
lects the direction of rotation and con- 
trols the power to the unit 

One very popular and sturdy unit is 
the Cornell-Dubilier “Radiart TR-2.” 
(See Fig. 1.) This is the continuous- 
travel type, which rotates as long as 
the switch is held down. It uses an 
8-wire cable, seen between the units 
in the photograph. The terminal board 
is on the bottom of the rotator unit, 
and the control box is at the right. The 
mast clamp, unbolted from the top, 
is at the left 

A disassembled 


gears 


view of the same 


Fig. 4. Interior of a typical contro] box showing the trans 
former in the center with the motor starting capacitor be 
hind it and the actuator switch in front of the transformer. 
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unit is shown in Fig. 2 The gear 
train is visible at the right side of the 
bottom part; the motor has been un- 
bolted and laid back. The small pinion 
on the end of the motor shaft is made 
of plastic, for quiet operation. At the 
center of the unit is the “floating- 
stop” lever. Two bosses on the hous- 
ing and two more on the moving part 
engage this lever to stop the rotator 
at the end of its travel. The lever is 
pivoted in the center, so that the top 
part of the rotator may travel about 
370 degrees, for aiming directly at sta- 
tions near the end of travel. 

The contents of the control box used 
with this rotator are shown in Fig. 4 
The power transformer is in the cen- 
ter. This supplies both 24 volts a.c. for 
the motor and 6 volts a.c. for the in- 
dicator lights, which are standard #47 
radio pilot lamps. The actuating switch 
at the front controls direction and 
power. The capacitor used in the motor 
circuit is barely visible at the back of 
the transformer 

Troubles in these and similar 
tors seem to center 
switches 


rota- 
mostly in the 


if the rotor does not operate 
at all, by all means check the control 
box first, to see that the proper volt- 


age is being supplied to the 
in doubt, try another 


motor. If 
control box! 


Some difficulties have been encoun 
tered with the a.c. portion of the 
switch, due to burning of contacts, Re 
placement of the switch is the 
cure Of course, the other contacts 
should not be neglected; due to the 
low voltage, any dirt or corrosion here 
will cause slow operation of the motor 
and possible burnout 

Cable troubles may be checked out 
with an ohmmeter. If the voltage is 
apparently OK, but the motor hums 
and refuses to run, try substituting 
another capacitor. Remove the sus- 

(Continued on page 152) 
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Fig. 3. Schematic diagram of the motor 
circuits and position indicator of the Vee 
D-X TV antenna rotator, model AR. The 
200-ohm pot is automatically adjusted 
by the mast-mounted rotating section 
sending a voltage proportional to the 
position down to the remote indicator 


Fig. 5. View of an Alliance rotator showing the worm-gear 
drive. The dark collar below the main driving gear contains 
position indicating pot. similar to that shown in Fig. 3. 


By ROBERT B. GARY 


A survey of new TV circuit developments used by 


TV manufacturers of interest to service technicians. 


OOKING over the crop of new TV 
[receivers which are now going into 

production we find that the situa- 
tion has not changed very much from 
last year. Many leading manufactur- 
ers are stressing low cost black-and- 
white receivers while getting ready to 
release small quantities of color TV 
sets. The circuitry in the new mono- 
chrome sets is not too different from 
previous models, but several manu- 
facturers have included new wrinkles 
or modified conventional circuits to 
make for lower cost, greater stability, 
or simpler adjustment. Printed cir- 
cuit techniques as well as the use of 
the new series heater tubes in all 
parts of the receiver have been de- 
scribed in previous articles and both 
of these features are finding a wider 
application in the 1955 models than 
they did last year. The same applies 
to vertical chassis which have been 
adopted by many leading manufactur- 
ers. 


Fig. 1. Pentagrid sync separator circuit, versions of which 
are used by Raytheon, Zenith, and Motorola in their new sets. 


Among the innovations advertised 
by TV manufacturers there are two 
circuits which, because they operate 
differently from their conventional 
counterparts, deserve some discussion. 
These are the new pentagrid sync 
pulse separator and the new linearized 
pentode sweep amplifier. 


Pentagrid Sync Separator 


Although one or two manufacturers 
have used a 6BE6 pentagrid tube in 
their noise immunity, sync amplifier, 
or separator circuits, the application 
of this type of tube is only now be- 
coming widespread in the industry. A 
new pentagrid tube, the 6CS6, original- 
ly developed for color TV sets, is used 
by Raytheon, Zenith, Motorola, and 
others in some version of the circuit 
shown in Fig. 1. The major advantage of 
this circuit is that it is quite immune 
to noise pulses and will provide very 
stable syne operation in areas of heavy 
ignition and similar interference. 


Fig. 2. 


New vertical deflection output circuit 
RCA mode) KCS89A and others, using a pentode amplifier tube. 


Basically, two signals operate the 
pentagrid sync separator, one supply- 
ing the actual sync pulses and the 
other for gating. As shown in Fig. 1, 
the output of the video detector is ap- 
plied to the control grid of the 6CS6 
while a portion of the video signal 
from the Ist video amplifier plate is 
applied to the third grid. This means 
that the negative polarity sync pulse 
appearing at the control grid can only 
be amplified when the third grid is 
positive enough. By proper biasing, 
the circuit is so arranged that the 
amplified positive sync pulses from 
the video amplifier plate gate the tube 
on and off. Video signals cannot pass 
because their amplitude at the third 
grid is insufficient to “open the gate.” 
Noise pulses may have sufficient am- 
plitude, but since they will not appear 
instantaneously at both the detector 
and the video amplifier output, little 
noise will pass the tube. Furthermore, 
the plate and screen voltage of the 
6CS6 are kept low enough to limit 
any stray noise pulses that might ride 
through. 

The third grid circuit contains an 
R-C combination which will further re- 
duce noise pulses due to the double 
time constant of C,, R, and C., Rs. Only 
the repetitive horizontal and vertical 
synchronizing pulses can build up suf- 
ficiently to gate the tube. Since the 
signal from the video detector is nega- 
tive in polarity, a small positive volt- 
age is placed on the control grid of 
the 6CS6 through a bleeder from the 
“B+” supply. 

In many of the receivers using this 
pentagrid syne separator the output is 
connected directly to the vertical inte- 
grating network and the horizontal 
a.f.c. system. It should also be men- 
tioned that by making R, variable or 
part of a tapped switched resistance, 
the level of the noise immunity can 
be adjusted to suit local reception con- 
ditions. 


Pentode Sweep Amplifier 


Even in the earliest TV receivers, 
(Continued on page 163) 
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By BILL BOUIE 


LUCRATIVE field of ready rev- 
A enue that is being overlooked by 

the average electronic service tech- 
nician is the servicing and repair of 
electric musical instruments. These in- 
struments, especially electric guitars, 
have become a very definite part of 
the American musical scene since their 
introduction a little over twenty years 
ago. Just turn your radio dia) to any 
current program of popular music and 
you are bound to hear the fascinating 
tones of one of these instruments. In 
the past two decades, thousands of 
these instruments have been manufac- 
tured and sold. Fig. 1 shows some cur- 
rent models of electric guitars manu- 
factured by Gibson, Inc. of Kalamazoo, 
Michigan, a firm which pioneered the 
development of electric guitars 

Basically, the electric guitar consists 
of the instrument itself, a pickup with 
associated volume and tone controls, 
and an amplifier and speaker combina- 
tion housed in a portable cabinet. The 
guitar and amplifier are connected to- 
gether by a detachable length of micro- 
phone cable. The pickup is built right 
into the guitar, directly beneath the 
strings. Volume and tone controls are 
mounted on the front of the instru- 
ment for ready control of the sound 
level and the quality of the musical 
Fig. 2 shows these basic fea- 
tures mounted on an electric Spanish 
guitar 

The electric guitar is a skillfully- 
designed and well-constructed instru- 
ment, but, like any other manufactured 
product, it is subject to occasional mal- 
functioning and breakdown. Since the 
musician depends upon his instrument 
to make his living, any defect in its 
operation becomes an economic prob- 
lem until the instrument is fixed. So it 
is mandatory that the instrument be 
restored to proper operation with the 
least possible delay. And here’s where 
you come in. 

The average service technician is 
hesitant to handle repairs on electric 
musical instruments. The feeling exists 
that you have to know something about 
music in order to repair them. Of 
course, this is not so. Repairing the 
electrical system of a musical instru- 
ment is quite similar to repairing an 
electric phonograph. Both devices have 
essentially the same features: pickup, 
controls, amplifier, and speaker. In the 
one case, the vibrations that form the 
sound pattern are picked up from a 
record; in the other, the vibrations are 


tones. 
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Fig. 1. An electric Spanish gqul- 
tar (right), and steel or Hawalian 
guitar (left) are shown with a port- 
able amplifier and speaker console. 


Part 1. The musician depends upon his instrument for 
his livelihood — good servicing is vital and pays well. 


picked up from the plucked strings of 
the guitar. The main problem appears 
to be how to get at the remote controls 
and pickups which, with their 
ciated electrical wiring, mounted 
in the guitar. 

A classic letter from one repairman 
to the service manager of 
reads: “Dear Sir: We have one of your 
electric guitars in our shop for repair 
The trouble seems to be in the pickup 
Which do I remove, the front or the 
back of the guitar in order to get at 
it?” F 

If this question is bothering some of 
you, let me hasten to say that you 
don’t remove either side. Any such at- 
tempt would completely ruin the gui- 
tar. There is an easier Way to get at 
the pickup and controls which will be 
discussed when we cover actual servic- 
ing techniques 


asso- 


are 


Gibson 


Pickups 

Magnetic pickups are used on elec- 
tric guitars and are made in several 
forms. Nearly all of the pickups used 
on electric guitars today are built right 
into the instruments. Several years 
ago contact-type pickups were in con- 
siderable use to enable conversion of 
acoustic (non-electric) guitars for 
with an amplifier. But since the trend 
in recent years has been to the guitar 
with the built-in pickup, the contact- 
type pickup will not be ed here 


use 


discu 


Simplified drawings of three 
of guitar pickups in current 
shown in Fig. 3. Only the essential 
parts of the pickups are illustrated 
details of mounting construction being 
omitted in order to accent operating 
features. In operation, the steel strings 
used on these instruments serve 
path for magnetic flux lines between 
the magnets and the steel pins in Fig 
3A and from the top of the magneti 
pins to the bottom in Figs. 3B and 3C 
When a string is plucked, it vibrate 
back and forth across the top of its 
pin, causing rapid variations in the 
flux cutting the pickup coil and in 
ducing a voltage in the pickup coil 
This voltage fluctuates in accordance 
with the vibrations of the string 
ing through the amplifier, the ampli 
fied signal produces, at the 
loudspeaker, a faithful reproduction of 
the tone of the vibrating string 

The pickup shown in Fig. 3A 
two horseshoe magnets connected with 
opposing poles as shown The coil 
which is wound on a shaped and fitted 
coil form, is mounted inside the bend 
of the magnets. Soft iron or steel pins 
about an eighth of an inch in diameter 
mounted in the coil form and 
spaced so that each pin is directly 
beneath a string when the pickup is 
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are 


mounted on the guitar The string 
pass through the air gap formed be 
tween the coil form and the ignets 
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Fig. 2. Electric Spanish guitar showing 
the various parts of the pickup circuit. 


The steel pins offer a low-reluctance 
path for the magnetic flux which 
readily passes through them. 

The pins extend through the bottom 
of the coil form and make contact 
with the underside of the magnets 
when the coil is mounted in place. On 
the top of the coil, the pins extend 
slightly beyond the coil form and ap- 
proach the strings, but do not come 
close enough to interfere with their 
vibrations, The pins are cut to slight- 
ly varying lengths so that the space 
between pin and string is consistent 
for all strings despite their varying 
thicknesses. A knurled nut on each 
of the two mounting brackets permits 
some adjustment of the pickup. 

While this type of guitar pickup was 
one of the first to be designed, instru- 
ments using it are still popular. The 
pickup has the advantage of physical 
ruggedness and high-level output. The 
latter was a necessity for the small, 
low-gain amplifiers used in the early 
development of electric instruments. 
However, a principal disadvantage is 
the weight of the pickup due to the 
comparatively heavy horseshoe mag- 
nets. This makes its use a problem in 
the electric Spanish guitar, since it 
has to be mounted on the relatively 
thin front panel of the instrument 

A type of pickup which compromised 
on the weight problem and also pro- 
vided other advantages is shown in 
Fig. 3B. In this construction, a com- 
paratively light bar magnet is used 
with the coil form mounted above it. 
The pickup pins take the form of small 
screws which are individually adjust- 
able to insure tone balance. Two or 
more of these light pickups can be 
mounted on the guitar without impair- 
ing its handling qualities. 

The pickup shown in Fig. 3C is a 
lightweight unit which is quite pop- 
ular. In this construction, the horse 
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shoe magnets and the bar magnet of 
Figs. 3A and 3B, respectively, are re- 
placed by small cylindrical magnets 
which pass through the coil form and 
take the place of the steel pins and ad- 
jusiable screws used in the other two 
pickups. These cylindrical magnets 
are so spaced that one lies directly 
beneath each string on the instrument. 
The magnets are spring loaded and 
can be individually adjusted by small 
screws mounted beside, them on the 
top of the pickup. Adjusting these 
screws increases or relaxes pressure 
on the spring mounting, thereby rais- 
ing or lowering the magnet with re- 
spect to its associated string. 

Quite often, two or three pickups 
are mounted on the guitar to provide 
a variety of tonal effects. Instruments 
using multiple pickups are shown in 
Fig. 5. A switch mounted on the 
guitar permits the selection of any 
combination of pickups desired. When 
more than one pickup is used, the extra 
unit(s) is connected in parallel. 

Remote controls for convenient ad- 
justment of both tone and volume are 
mounted directly on the instrument 
(see Fig. 2). They are connected across 
the output of the pickup as shown in 
Fig. 4. The volume control, R,, is usu- 
ally a .25- or .5-megohm potentiom- 
eter, but other values have been used 
and may be encountered. The tone 
control, Rs is usually a 5-megohm 
potentiometer with a capacitor con- 
nected in series with one terminal to 
shunt high frequencies to ground and 
accentuate the bass tones. The value 


Fg. 3. The essential parts of three 
types of electric guitar pickup uniis. 


of the capacitor varies, but is usually 
anywhere from about .02 afd. to .05 afd 

While a tone control to accentuate 
the high frequencies is not usually in- 
corporated as a remote control, some- 
times this feature is encountered. A 
simple control of this nature is shown 
connected in Fig. 4. Sometimes the 
two tone controls are ganged together 
so that turning the control knob one 
way accents the bass, while the op- 
posite direction brings out the treble 
At the midpoint of rotation both con- 
trols are out of the circuit 

Dual sets of volume and tone con- 
trols are used in multiple pickup ar- 
rangements, each set of controls being 
independent of the other. Very rarely 
will you encounter more than two sets 
of controls on the one instrument 
Sometimes a single tone control will 
be used on the guitar to accommodate 
all the pickups. 

The signal output from the remote 
controls is fed to a_ standard-type 
microphone jack built into the guitar 
(see Fig. 2) A connecting cable 
(patchcord) completes the circuit be- 
tween guitar and amplifier 

The patchcord is a length of rub- 
ber-covered, shielded, single-conductor 
microphone cable with a microphone 
plug at each end for connection be- 
tween the output jack on the guitar 
and the input jack on the amplifier 
The center conductor is the “hot” 
lead and carries the signal while the 
shield on the cable is used as the 
ground lead. Because they come in 
for a good deal of handling, these con- 
necting cables are a common source of 
trouble and should be the primary 
check on an instrument with faulty 
operation. 

A wide assortment of amplifiers is 
used with electric guitars. The choice 
of amplifier depends upon the applica- 
tion. In small musical combinations 
where high power output may not be 
an essential requirement, a relatively 
small amplifier of five or ten watts 
output, or even less, may suffice. For 
the man who works with a large or- 
chestra, a high-level output with other 
added features may be necessary. In 
this case, a large amplifier of twenty- 
five watts or upwards may be needed 
However, the amplifier rarely becomes 
so large and bulky that it is unwieldy 
to handle, although some of them may 
have casters mounted to facilitate 
moving them about. For the most part, 
the amplifiers you will be called upon 
to service will be portable and easily 
maneuverable by one man. In the 
majority of cases, the amplifier and 
speaker, or speakers, are contained in 
a wooden cabinet which also serves as 
the speaker baffle. 

The amplifiers do not differ in their 
essentials from any other type of audio 
amplifying equipment. In the final 
analysis, they all consist of tubes, 
capacitors, resistors, etc. Any of these 
components becomes defective in time, 
and making repairs on musicians’ am- 
plifiers is not a whit more difficult 
than servicing any other piece of sound 
equipment. However, highest quality 
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replacement parts are a must and 
meticulous service is a requirement 
Slipshod work cannot be tolerated and 
the careless technician will find his 
customers taking their equipment else- 
where. Because of the high-quality 
service demanded, these jobs invariably 
result in higher remuneration, and that 
means more money in the till. 


Service Clues 


When a musician brings a defective 
electric guitar into your shop for re- 
pairs, he will be principally concerned 
with getting it fixed as soon as pos- 
sible, and he will rarely haggle about 
the cost. Because of his concern, he is 
usually much more cooperative than 
most customers in answering ques- 
tions or in demonstrating the defect. 

No doubt some of you do not place 
much stock in a layman's descrip- 
tions of defects in his electric equip- 
ment, nevertheless, a few well chosen 
questions can sometimes result in an 
immediate clue to the cause of the 
trouble. At least, the answers can 
often provide a hint as to what tests 
should be made first. The following 
are examples of some questions you 
might ask. 

1. When did the equipment break 
down? The answer to this will tell 
you whether the defect has just oc- 
curred, or whether the equipment has 
been malfunctioning for some time. If 
the latter, then you'll probably want 
to spend extra time on tests and heat 
runs because of possible dried-out ca- 
pacitors and deterioration of other 
parts due to moisture, dust, etc. 

2. Did it stop suddenly or has it been 
operating poorly for time? A 
surge in the electric supply line might 
have blown a fuse or a tube may have 
burned out, or some other simple thing 
may have happened to cause sudden 
breakdown. If the equipment has been 
acting poorly over a period of time, 
you would naturally look for other 
possible causes. 

3. Was the instrument being played 
at the time of breakdown or had it just 
been plugged into the power line? In 
some areas, especially in older 
tions of large cities, the supply volt- 
age is d.c. Plugging an a.c. amplifier 
into a d.c. line would either blow a 
fuse or burn out a power transformer: 

4. Has it ever broken down before 
If so, what was repaired? You should 
always make a check on the repairs 
made by other technicians to make 
sure that the job was properly donc, 
and that high-quality parts of the cor 
rect values were used in the repair. If 
however, you find a mistake in the 
other fellow’s work, don't put him on 
the pan to impress the customer with 
the higher quality of your own work 
Just go ahead and make the necessary 
corrections. You're being paid for the 
job. panning your fellow tech 
nician makes all other repairmen su 
pect in the eyes of the often 
skeptical public 


5. Did the equipment hum badly o7 


some 


sec- 
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,esides, 


quite 


have a weak and/or distorted output 
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before it broke down? Again, the an- 
swer should suggest some plan of at- 
tack; filter capacitors, coupling ca- 
pacitors, tubes, etc. 

6. Does the instrument have scratchy 
or crackling noises? If noise only is 
present, the customer may tell you 
this when he first describes the defect, 
but other symptoms may exist and he 
may overlook telling you about the 
original noise, so ask him. The first 
suspect, in this case, would be the con- 
necting cable 

7. Has anyone attempted to correct 
the condition? Were the tubes pulled 
out for testing or were other 
touched? ‘This probably should have 
been question No. 1. When his equip- 
ment breaks down, sometimes in sheer 
desperation the musician will turn to 
anybody that claims any knowledge 
of electricity to help him get it oper- 
ating again so he can go on working 
The things these characters can do to 
the equipment is often fantastic. Pull- 
ing out the tubes and switching them 
all around is the least Wiring is 
changed and resoldered, usually with 
cold solder joints all over the place. If 
anyone has attempted to fix the equip- 
ment, be especially critical in your 
examination. You should always sus- 
pect that the tubes have been switched 
around. Even the musician, himself, 
may try this to restore operation 

8. Have any new strings recently 
been put on the guitar? Are they the 
same brand as used formerly? Some- 
times, the complaint is weak output 
from one or more strings. Except in 
very rare cases, this rules out a defect 
in the electrical circuits and concen 
trates attention on the strings them- 


parts 


selves. The strings made for elec- 
tric guitars are constructed of high 
quality steel Nonmagnetic strings, 
such as brass or gut, have no effect 
upon the magnetic field of the 
pickup, resulting in no output In- 
ferior types of strings provide weak 
output. If strings of this nature 
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Fig. 4. Schematic diagram of a pickup 
circuit providing controls of volume and 
both bass and treble frequency ranges. 


have been strung on the guitar, they 
will have to be replaced. Use the hand 
made, “Mona-steel” strings manufac 
tured by Gibson, Inc., which are widely 
used by professionals on the electric 
guitar 
9. Has the 

fuses’ Did it 
odor when tu broke 


equipment been blowing 

smoke or have a bad 
down? This would 
indicate an internal short, probably in 
the power supply 

10. If the operation is intermittent 
how long does it take to cut off? To 
back on again?’ It is important 
to know this. Sometimes the equip 
ment will run OK for hours or even 
days before cutting off. It would be a 
bit silly in such a case to stand there 
waiting for the intermittent to occur 
during a ten-minute preliminary test 

ll. Has the instrument or amplifier 
been dropped or roughly handled? Mu 
sicians do a lot of traveling from job to 


core 


job. Public carriers and automobiles 
are a bit rough on electronic equip 
ment. Tubes jar loose, wire connec 
tions break, and mounting screws 


work loose, among other things 
These questions are given as sam 
ples only. You may, and probably do 
have additional ones that will fit your 
situation better. A word of caution 
however, is in order at this 
Don't take the answers too literally 
If he says he just had the 
checked, check them again anyway 
tubes can always burn out 
month, specific servicing 


point 
tubes 


Next 
information 


(To be continued) 


Fig. 5. Eleciric Spanish guitars with multiple pickups for special tone effects. 
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By BERT 


“pave, four, three, two, one . Blooie !!! 
The bomb went off on Jan, 3, 1955. No, 
not the Atom bomb, thank Heaven, but the 
bomb dropped by RCA Victor. On this date 
Victor announced it was cutting the price of 
its records as much as 40%. The record in- 
dustry was caught completely off balance and 
is still rocking trom the effects of this explo- 
sion, Reaction was quick in coming. At first, 
several other companies issued statements that 
they would “hold the line” on prices. This 
may have been prompted by memory of a 
brief price war set off by Victor in February 
of 1954. But as bold and very-much-to-the 
point statements by Frank Folsom, president 
of RCA appeared in the newspapers, empha- 
sizing the permanency of this decision, re- 
sistance to the idea soon vanished. As of this 
writing here is the situation concerning record 
prices: Most 12-inch classical and popular 
LP's in the Victor catalogue will be priced at 
$5.98. Ten-inch LP's will be $2.98. Colum- 
bia was the first to follow the Victor example 
and their prices are similar. The same applies 
to London records. All companies reserve the 
right to charge more for certain items which, 
by their nature, are more costly to produce 
There is no way of knowing at the present 
time just what recordings will be considered 
“special.” In any case, “specials” will be 
priced from $4.98 to $5.95. Officially, the 
three companies mentioned are the only ones 
who have cut prices. By the time you read 
this, most of the other record companies will 
have joined the parade. They can hardly af- 
ford to do otherwise! This may well be the 
long-threatened drive to oust the smaller 
companies from the industry. No doubt about 
it, this price situation will separate the “men 
from the boys,” and many a small company 
will bite the dust. This is, in many ways, a 
lamentable state of affairs, as many a gem 
has come from the small independents. There 
will be those who may try to maintain the 
old $5.95 price. This is foolish indeed. Con- 
sider a hypothetical case with Mr, Average 
Record Buyer, for a moment. Our friend has 
decided he wants to buy a Beethoven “Sth 
Symphony.” He certainly has a wide choice 
of recordings here. He can have Toscanini 
and the NBC Symphony Orchestra, or Bruno 
Walter and the New York Philharmonic, etc., 
at a cost of $3.98. Can you think of any rea- 
son why our friend should lay out $5.95 for 
the small company label with Karl Glutz 
und der Sauverbraten State Symphony Orch.? 
Admittedly, this is an exaggerated case, but 
unless the small label has some virtue like a 
fabulous sound, chances are that the buyer 
will stick with the big names and the smaller 
price. The small labels that survive, will be 
the ones who cut their price to meet the com- 
petition and who upgrade the quality of their 
recordings. Yes sir, the record industry is 
going to be mighty rough in 1955 and, unfor- 
tunately, somebody is going to get hurt! 
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Record industry policies aside, I'm sure 
that the most important thing to you, is the 
increased buying power of your record dollar. 
In N. Y. and Chicago and a few other big 
towns, record lovers have been able to buy 
from the big discount houses and save up to 
40 per-cent. Now everybody, everywhere, 
can have the same advantage as the city 
slickers. (Well, not quite . Sam Goody, 
the Record Hunter, and several other dis- 
count houses are even cutting the new price 
and you can buy 12” LP’s for $3.19.) !n any 
case, you'll get more music for your moola 
Since this new price will mean greater sales 
volume, it will stimulate record production 
to undreamed of quantity. This will have 
its good and bad points. The LP flood will 
become a torrent, the problem of duplication 
will be fantastic, and at the same time we will 
get more new music than you’ve ever dreamed 
of, Horatio. We reviewers will be inundated, 
and we will need more time to listen and 
evaluate, more space or shorter reviews, and 
somebody to subsidize our electric bills 

I'll start the ball rolling by giving you as 
many reviews as possible this month. Nat- 
urally they will be shorter, but with your 
newly-found wealth I thought I had better 
give you a big selection from which to choose. 
As far as I know at the moment, the prices 
I list for each record will be correct, but I 
would suggest you check carefully with your 
record dealer before buying! 

Equipment used this month: Pickering 
260 cartridge and 190B arm, H. H. Scott 121 
preamp-equalizer and 232-32 watt amplifier, 
Components Corporation turntable, Electro- 
Voice “Georgian” loudspeaker; tape equip- 
ment : Ampex 600. 


STRAVINSKY 
L,HISTOIRE DU SOLDAT 
LES NOCES 
Vienna Chamber Choir, chamber en- 
sembles of the Vienna State Opera 
Orchestra and soloists conducted by 
Mario Rossi. Vanguard VRS 452. 
NARTB curve. Price $5.95. 


Rarely has the music of Igor Stravinsky 
been so well served as in this Vanguard re- 
cording. The “L’Histoire du Soldat,” while 
written for a small chamber group, generates 
the same type of excitement that has endeared 
“Le Sacre,” “Petrouchka” and the “Firebird” 
to so many audiophiles. This is the second 
instrumental version available on LP and is 
in every respect superior to the old Bernstein- 
Victor recording. Mario Rossi continues to 
display his mastery of the modern idiom with 
his tense and energetic reading of this com- 
plex score. His tempi are considerably faster 
than were Bernstein’s, and the result is a 
more tightly-knit, more exciting exposition 


The opinions expressed in this column are these of the 
mvriewer and do not necessarily reflect the views or opta- 
june of the editors or the publisher of this magazine, 


This is the third recording of “Les Noces” 
and coming so soon on the heels of the recent 
Vox effort, makes for interesting comparison. 
Number one difference is that this recording 
is sung in the original Russian while the Vox 
was in English. Strictly a matter of taste 
here, but I feel that in a work where the 
human voice is used in such complex rhyth- 
mic fashion, the Russian “fits” much better 
than the English. The Margaret Hillis choir 
has the edge in matter of balance and preci- 
sion in the Vox recording, and this Vanguard 
disc has much the superior soloists. The so- 
prano in the Vox version did a remarkable 
job, but she is no match for the superb ar- 
tistry of the illustrious Tlona Steingruber. 
Soundwise both “L’Histoire” and “Les Noces” 
are magnificent. In “L’Histoire” you will find 
some fastastically “live’’ brass and woodwind 
sound coupled with percussion which is super- 
clean and of great impact. Recording is very 
wide in frequency and dynamic range and is 
a brilliant example of u‘tra-close type of 
sound, proper for this “dry” sort of music 
“Les Noces” is even more cleanly articulate 
than the Vox recording and has greater dy- 
namics. If I must quibble about something 
it is the occasional “overload” or “blasting” 
encountered in the choral sections. By no 
means a serious defect, it will escape notice 
on all but the very best equipment. Every- 
thing considered, this is a splendid coupling 
of Stravinsky works which should have a 
great appeal for those audiophiles who think 
anything “post Le Sacre” is dullish classicism. 
The NARTB curve did not need adjustment. 
Surfaces were quiet in my copy 


BEETHOVEN 
SYMPHONY #6 (PASTORAL) 
SOUNDS OF NATURE 
NBC Symphony Orchestra conducted by 
Leopold Stokowski. Victor LM-1830. 
RIAA curve. Price $3.98. 


No, Beethoven did not write a work called 
“Sounds of Nature.” This item is a little 
bonus from Stokowski in which he compares 
natural sounds with the music Beethoven 
wrote purporting to depict these sounds. A 
few of the more hoighty-toighty critics have 
screamed bloody murder about this alleged 
affront to Beethoven. They don’t like having 
a “program” ascribed to the “Pastoral” sym- 
phony. I think they are exaggerating the 
cause quite out of proportion. I'm sure even 
the most untutored music lover would not 
compare the music of Beethoven with the 
overblown, derivative, and imitative horrors 
perpetrated by some of the 19th century 
romantics. Beethoven's “3rd,” “Sth,” “7th,” 
and even the “9th” symphonies have had 
“programs” ascribed to them by certain writ- 
ers from time to time. I make no case for 
“program” in these works, but surely the 
most obtuse critic will agree that if any of 
Beethoven's symphonies has a program, it 
is the “6th.” What Dr. Stokowski has done 
on this disc is to give us an intensely per- 
sonal and ultra-dramatic reading of the “6th” 
and at the conclusion of the work these 
“sounds of nature.” This section is a narra- 
tion by Dr. Stokowski in which he incorpo- 
rates the actual sound of a brook, of birds, 
and a rip-snortin’ thunderstorm. The music 
Beethoven wrote to describe these sounds is 
played by the orchestra after each example 
and then the two are combined the nat- 
ural sound and the music! The result is quite 
fascinating. One does hope however, that if 
this idea spreads it will be used with discre- 
tion. Can you imagine what it would sound 
like to have the music of Honegger’s “Pacific 
231” combined with the thunderous roar of 
the locomotive of the same name! Soundwise 
this is one of the best recordings of the 
“Pastoral” in the catalogue. Of the multi- 
mike console-mix type of sound, it has the 
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most profitable, but at 
time, one of the most 
sources of revenue for 
radio service technicians lies in the 
field of automobile radios. For some 
inexplicable reason most service tech- 
nicians seem loathe to undertake re- 
pair work involving auto radios. By 
adopting such an attitude, they are de- 
priving themselves of a good source of 
income. 

Peculiarly enough, the greatest diffi- 
culty connected with this type of serv- 
icing is either gaining access to the 
chassis or removing the set from its 
mounting! Once you have accomplished 
that, 75 to 85 per-cent of your work 
is compieted. In one Pontiac model, 
for instance, it is necessary to remove 
the glove compartment and dashboard 
clock before you can remove the radio! 
However, the 1951 Plymouth radio has 
four screws with spot-welded nuts on 
the dashboard. It is only a matter of 
seconds to remove it. But this, un- 
fortunately, is the exception rather 
than the rule. 

For these reasons the largest part 
of a service technician's charge will be 
represented by his investment in time 
and labor in pulling the set rather than 
in servicing it. Up to 1941 it was a 
comparatively simple task to pull sets 
After that, it seems, the automobile 
designers managed to clutter up the 
dashboard with al! sorts of obstacles 
to easy radio removal. 

Fig. 1 shows the schematic of a typi- 
cal auto radio receiver, in this case the 
Motorola CTM3 which was designed 
for installation in 1953 Chevrolets. 
Note that it differs essentially from 
the conventional receiver in its tuning 
circuit and power supply. The tuner 
has ganged, permeability-tuned coils 
rather than variable capacitors and the 
power supply has a vibrator that con- 
verts the d.c. from the auto battery to 
an approximate square wave of a.c. 


NE of the 
the same 
negiected, 


Fig. 1. Complete schematic diagram of a typical auto radio. The fuse, F,. and the buffer capacitor, C.., 


SERVICING AUTOMOBILE 
RADIOS seins 


7 Vox 


Auto radio antenna 
with connecting cable. 


The toughest thing about auto radio servicing is 
removing the set from the auto; after that: gravy. 


As far as servicing the set itself 
is concerned, there are three main 
sources of trouble. You can count on 
49 out of 50 sets having them 

1. The rectifier may be bad. This was 
usually an 0ZA gas tube for sets up to 
and including 1948. (See Fig. 2.) The 
usual symptom is that the set will play 
intermittently or only where the going 


is bumpy. The 0Z4, for those meeting 
it for the first time, is a miniature, 
cold-cathode type of gas rectifier that 
typically delivers 90 ma. of current 
Where the rectified current require 
ment is lower, a 6X4 or 6X5 vacuum 
rectifier will be found 

2. The vibrator contacts may be 

(Continued on page 165) 


which are circled, 


are two of the commonest sources of trouble in these receivers. The receiver diagrammed here is the Motorola mode! CTM3. 
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By 

ioe HAROLD REED 
Research and Engineering 
U.S. Recording Company 


A discussion of laboratory loudspeaker measurements and 


the effects of the speaker enclosure on such responses. 


just as good as its weakest link. A 

sound reproducing system, of course, 
is no exception to this truth, and it is 
well known that in any properly de- 
signed audio system. the loudspeaker 
falls into this category. But, although 
we have quickly classified the output 
transducer of the sound system as a 
weak sister, we must just as quickly 
come to its defense. 

When viewed from the purely phys- 
ical standpoint, the loudspeaker is an 
extremely simple device, a magnet, a 
moving coil in a magnetic field, a 
paper cone to move back and forth to 
provide air pressure variations in ac- 
cordance with applied electrical poten- 
tial variations, and that’s about all. 
Considered from the electro-acoustical 
standpoint, however, it is an extremely 
complex mechanism and is called upon 
to do a tremendous job 

Dr. Olson’ gives a clear and concise 
explanation of the complex mechanism 
of the speaker cone and, as pointed 
out by Professor Terman,’ piston ac- 
tion of the cone, even at the lower 
frequencies, is a rough approximation, 
and as the frequency is increased the 
vibrations become waves, radiating 
outward from the apex of the cone 
Thus, in the reproduction of complex 
waveforms, the cone is called upon to 
reproduce many frequencies in the 
audio band, simultaneously. Different 
areas of the cone will be vibrating at 
different frequencies at the same time. 
At the higher frequencies, the outside 
section of the cone may be out-of- 
phase with the portion near the cone 
apex. 

When it is, therefore, realized that 
the loudspeaker is required to acous- 
tically reproduce the sounds of all mu- 
sical instruments, as well as the hu- 


|" IS axiomatic that any system is 


man voice, 
simultaneously, it 
that this simple device is a 
able piece of apparatus. 

In evaluating detailed loudspeaker 
performance, test data taken for a 
number of loudspeaker characteristics 
is necessary. Beranek® lists seven of 
these physical characteristics in the 
following order: frequency response, 
directional characteristic, efficiency, 
distortion, impedance, rated power- 
handling capacity, and transient prop- 
erties. Of these seven, perhaps in the 
majority of loudspeaker applications, 
frequency response, efficiency, and 
distortion are the three most im- 
portant and can exert great influence 
on equipment design when rigid con- 
tract specifications are to be met, 
coupled with economic feasibility from 
a manufacturer’s standpoint. In con- 
sidering and measuring speaker charac- 
teristics as mentioned herein, the loud- 
speaker and the enclosure in which it 
is housed are considered together as 
the complete electro-acoustical trans- 
ducer system and it is well known, of 
course, that correctly designed loud- 
speaker baffling and enclosures result 
in improved acoustical response with 
lower transducer distortion. Recently, 
the author, working with other design 
and development engineers, became 
engaged in these considerations 

Specifications of the sound repro- 
ducing equipment to be developed 
called for the rated output to be ex- 
pressed as a sound pressure level and 
the absolute value to be no less than 
95 db (re. 0.0002 dyne/cm.") at a dis- 
tance of 10 feet on the speaker axis 
This acoustical measurement was to be 
made with the loudspeaker operating 
under free-field conditions and at vari- 
ous specified frequencies. The arith- 


not only individually, but 
can be appreciated 
remark- 


metical average of the outputs ob- 
tained at these different frequencies 
was then to be taken as the rated out- 
put of the equipment and must be at 
least 95 db as mentioned before. Dis- 
tortion and frequency response mea- 
surements were to be conducted in the 
same manner. 

An amplifier was designed in accord- 
ance with well proven engineering pro- 
cedures and with such gain that the 
output should have been sufficient to 
satisfy the requirements with a moder- 
ately-priced, 8-inch loudspeaker. The 
equipment failed to satisfy the specifi- 
cations as to rated output, distortion, 
and frequency response. Rated output, 
measured as outlined, was on the order 
of 77.7 db. (re. 0.0002 ds ne/cm.") dis- 
tortion over 8%, and frequency re- 
sponse as shown by the curve of Fig. 1 
This first test was made in a labora- 
tory anechoic chamber. Note the deep 
hole in the 1000 cycle region. The re- 
sponse characteristics of the electronic 
portion of the system proved to be in 
accordance with good engineering de- 
sign 

Numerous loudspeakers 
stituted for the original one, 
makes were tried, but the specifica- 
tions could not be satisfied. The orig- 
inal enclosure employed was as illus- 
trated in Fig. 2. Attention is called 
here to the recessed speaker baffle and 
center positioning of the speaker opern- 
ing. This recessed baffle was set in 
3% inches from the front edge of the 
case. Due to space limitations and 
economic considerations expansion of 
the electronic portion of the equip- 
ment and/or a much higher priced and 
larger loudspeaker were out of the 
question. After many more tests one 
make of speaker exhibited some prom- 
ising results and gave hope of 
solving the problem. The hole around 
1000 cycles was not nearly as deep as 
the others in the same original en- 
closure of Fig. 2 The response of 
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were sub- 
different 


some 


this combination is presented in the 
curve of Fig. 3. The severe dip around 
300 cycles is not a deficiency of the 
speaker but was due to spurious re- 
flections resulting from the test setup 
employed. This will be explained later 
on in this article. 

With this improvement to work on, 
enclosure modification seemed next in 
order. The first step was to relocate 
the speaker opening. The sound path 
distances around the baffle from front 
to back of the cone of the original 
cabinet, Fig. 2, were all equal. Dimen- 
sion A equals dimension B taken any- 
where around the baffle face. In the 
first modified enclosure, as shown in 
Fig. 4, the speaker opening was moved 
upward to effect a variation in the dis- 
tances of the sound wave paths in two 
directions, from front to rear of the 
cone. As this drawing illustratesA, A), 
and A, are of equal dimensions, but 
are not equal to A, which produces a 
longer sound wave path. The recessed 
baffle and other dimensions were un- 
changed. The curve shown in Fig. 5 
gives evidence of considerable im- 
provement over previous measure- 
ments. 

These results led to further enclo- 
sure modification. The recessed baf- 
fle was eliminated. The speaker open- 
ing was still positioned off-center, but 
was shifted slightly downward to ob- 
tain variations in sound path distances 
in three directions. Now, as shown in 
Fig. 6, B and B are equal, but B, A, 
and A, are all unequal. This modified 
enclosure, together with the carefully 
selected loudspeaker as mentioned pre- 
viously, then met the contract speci- 
fications in all ways, providing the re- 
quired rated output, distortion per- 
centage, and frequency response. This 
was accomplished with the original 
amplifier without expansion or modi- 
fication. The resultant curve is given 
in Fig. 7, which also shows the speci- 
fied frequency limits and allowable 
output level tolerance within the fre- 
quency band. It is interesting to add 
that the additional cost for this chosen 
speaker over the rejected ones was 
just $1.20. 

In making an analysis of the condi- 
tions as outlined, it is obvious that the 
amplifier had sufficient gain to do the 
job but for the inefficiency of the trans- 
ducer employed. The failing was at- 
tributable ‘o both the loudspeaker and 
its enclosure. The gain of the ampli- 
fier was contingent on input level and 
rated output, this output expressed 
as a sound pressure level. It follows, 
therefore, that the output transducer 
and its housing became a major contrib- 
uting factor. The rated output was 
also expressed as the arithmetical 
average of four different outputs with- 
in the specified frequency band, one of 
these selected frequencies being 1000 
cps, and due to the large order inef- 
ficiency of the speaker in the 1000 
cycle region, the averaged output was 
reduced to an unacceptable value. 

Distortion measurements, taken in 
the same manner as rated output 
measurements were, of course, also af- 
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Fig. 1. Measurements made in laboratory anechoic cham- Fig. 2. Enclosure used 
ber with a moderately-priced 8” speaker housed in in running tests chart- 
the cabinet of Fig. 2. See discussion of test in text. ed in graph of Fig. 1. 
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Fig. 5. Improved measurements obtained with the im- 
proved enclosure of Fig. 4. Note that 1000 cps dip oc- b 
curs at ~-10 db instead of —-27 (Fig. 1). ~ 25 (Pig. 3). 


Fig. 6. A further enclosure modification. The recessed 
baffle was eliminated and the speszker opening, al- 
though still off-center as in Fig. 4, was shifted downwards in the front panel to 
provide additional flexibility in the operation of the “selected” loudspeaker. 


Fig. 7. Enclosure of Fig. 6 plus the “selected” speaker gave the required per. 
formance within specified frequency limits and output level tolerance required. 
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Fig. 8. Factors contributing to the unde- 
sirable dip at 300 cps in Figs. 3 and 10. 
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Fig. 9. Test setup used to obtain curves 
of Figs. 5 and 7, tests made out-of-doors. 


General Radio Type 759 Sound Level Meter 

General Radio Type 1552-A Sound Level Cal- 
ibrator 

Krohn-Hite Mode! 430-A Audio Oscillator 

Ballantine Mode! 300 Electronic Voltmeter 

Mcintosh 20-Watt Amplifier 

Kellogg Calibrated Capacitor Microphone 

DuMont 304-H Oscilloscope 

Hewlett Packard 330-B Noise and Distortion 
Analyzer 


Table 1. Measuring equipment used by au- 
thor in making the tests described in article 


fected by the sound pressure output of 
the loudspeaker. The actual sound 
pressure output varied with the im- 
pedance and efficiency at the different 
test measurements, and for any test 
point, the ratio of speaker efficiency at 
the fundamental frequency to the 
ratio of speaker efficiency at the har- 
monic frequencies, influenced the re- 
sultant distortion figure. A high dis- 
tortion figure, therefore, was evident 
and contributable to transducer inef 
ficiency around the 1000 cycle region 


There is no need to elaborate on the 
frequency response discrepancy. The 
deep hole in the area around 1000 cps, 
as shown by the curve of Fig. 1, gives 
evidence of the speaker's inability to 
maintain the curve in the specified 
limits, as shown in Fig. 7. 

The curves of Fig. 10 have no direct 
bearing on the actual outcome of this 
project, but were included here to 
show the comparison between the se- 
lected speaker and one of the best of 
the rejected ones. The tests which 
gave these two curves were made with 
a different and smaller enclosure not 
suitable for this project. The solid 
curve, of course, shows the response 
of the chosen speaker, while the dotted 
curve is for the rejected one. It is 
to be noted that the rejected speaker 
response approaches that of the se- 
lected speaker from the lower fre- 
quency limit of 175 cycles up to slight- 
ly over 300 cycles, but the selected 
speaker is far superior up to and be- 
yond the upper limit of 4500 cps. The 
graph at the top of Fig. 10 depicts 
clearly the considerably higher output 
response, noticeable particularly in 
the 1000-cycle region, of the chosen 
speaker. 

The complexities of acoustical meas- 
urements under less than ideal condi- 
tions are great and _ considerable 
thought must be given to the test 
setup. As pointed out previously, the 
tests of the original speaker and en- 
closure were made in an anechoic 
chamber but as these facilities were 
not available for further measure- 
ments described in this article, it was 
necessary to make these measure- 
ments outdoors. A tranquil day and 
quiet spot away from traffic and other 
noises were selected. Some of the 
measurements were made with the 
loudspeaker positioned horizontally 6 
feet above ground. The calibrated 
microphone was placed at a distance 
of 10 feet on the speaker axis. As 
pointed out previously, the hole around 
the 300-cycle region was due to reflec- 
tions and is attributable to this par- 
ticular test setup. This dip around 
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Fig. 10. Comparison 


between “selected” 
specker and one of 


the best of the “re- 
jected” units. See 
text for details on 
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test conditions used 
to obtain the curves. 
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300 cycles is observed in Figs. 3 and 
10, both tests having been made in a 
similar manner. The factors provid- 
ing this undesirable condition are 
clearly indicated in Fig. 8. Here, as 
shown, the sound path distance of the 
direct wave on the speaker axis is 10 
feet. A reflected wave, following the 
path from speaker to ground to micro- 
phone, travels a distance of 15.6 feet, 
arriving at the microphone out-of- 
phase with the direct wave, thus in- 
troducing a cancellation effect in this 
frequency region as can be proven 
mathematically by the equation 
V/f=r where V is the velocity of 
sound in air (approximately 1120 ft./ 
sec.), f is the frequency, and \ is the 
wavelength of sound in feet. 

In other measurements care was 
taken to be clear of reflecting sur- 
faces to avoid spurious reflections. 
That this was accomplished can be ob- 
served from Figs. 5 and 7 in which 
there is a complete absence of the 
hole around 300 cycles. These meas- 
urements, which were the final ones 
accepted, were taken with a long wire 
stretched between two supports and 
the calibrated microphone attached to 
the center of this wire with the open- 
ing pointing toward the ground. For 
measurements at the 10 foot distance 
the loudspeaker was placed on the 
ground facing upward toward the 
microphone. Some two foot tests were 
made by placing the speaker atop a 
suitably sized stepladder. It is to be 
remembered, as Beranek has pointed 
out, that different response charac- 
teristics may be obtained at different 
distances between the loudspeaker be- 
ing tested and the microphone due to 
diffraction around the baffle or enclo- 
sure. A block diagram of this test 
setup is given in Fig. 9 

The signal from the sine wave, low 
distortion oscillator was fed to the 
input of the amplifier. The voltage 
at the output of the amplifier appear- 
ing across the loudspeaker voice coil 
was held constant for each test fre- 
quency. Acoustic output of the speak- 
er was then picked up at 10 feet on 
the speaker axis by the calibrated 
microphone, the output of which was 
fed to the sound level meter, a cor 
rection factor being applied to the re- 
sults to account for the long micro- 
phone cable employed. See Table 1 

Because of the importance of this 
project, in order to make certain that 
no erroneous conclusions had been 
reached due to less than ideal acous- 
tical test conditions existing in the 
test setup, the manufacturer of the 
loudspeaker chosen was asked to re- 
peat the tests in his laboratory, using 
the identical modified enclosure and 
loudspeaker. This report substantiated 
the findings of the design engineers as 
presented. 
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NARROW-BAND 


SPEECH UNIT 


By J. P. NEIL 


MATEURS as weil as the FCC are 
A aware of the problems that have 

arisen as a result of overcrowding on 
the amateur 
its resultant QRM 
the whole fraternity 
by adopting the 
speech techniq 1e to be described in this 


bands. This crowding and 
which has plagued 
can be alleviated 
simple narrow-band 
article 
The author contends that the time 
has come for a concerted effort on the 
part of all factions involved to seek a 
practical solution to this problem. One 
solution worth consideration 
would be to reduce the present wide 
speech band of 200 to 3000 cps to ap- 
proximately 300 to 2000 cps 
The experience to 
(nearly two years) is that intelligibili- 
ty is effectively 100 per-cent and un- 
less the contact is notified, they note 
than the effect 
The author has 
carrier between 


serious 


author's date 


no degradation other 
of a carbon mike 
consistently set his 
two close stations and been able to get 
through where formerly contacts were 
impossible under similar conditions 
Needless to say, theoretically, there is 
degradation in_ intelligibility, 
however, as pointed out, this has not 
been apparent from the reports re- 
ceived. 

Although a bandwidth of 200 to 
3000 cps is considered adequate for 
wide-speech transmission, most 
teurs do not limit their 
trum and, in many cases, have at least 
5 ke. sidebands Assuming that ad- 
jacent carriers are 10 kc. apart, there 
would be an overlap should their 5 ke 
sidebands be This would 
then result in audio frequency hetero- 


some 


ama- 
speech spec- 


exceeded 
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Fig. 1. Two views of the speech amplifier 
built by the author. The holes in the 
chassis, visible in both views, are drilled 
at the power-supply end to provide re 
quired ventilation when the bottom shield 
cover is in place. The output socket, J,. is 
located on the top of the chassis between 
the 6X5 rectifier and the 12AU7 clipper 
tubes. The pilot light on the top of the 
chassis is the “fuse” for the power sup 
ply as shown in Fig. 2. Refer to text, 


Details on a method for alleviating amateur QRM by reducing 


bandwidth of the transmitter 


Assuming the same 
there would 


interference but a 


dyne interference 
relative carrier 
not only be no 
definite gap 
narrow-band signa! placed adjacent to 
the original 


positions 


between signals were a 


Suppose we have three carrier sig 
nals, each 10 ke and with 10 
ke. sidebands. Since they lic 
side they may interfere if 
lectivity is poor and if the sidebands 
are 10 ke. or more. Were the center 
carrier assumed to be omitted, we 
could put two 4 ke. narrow-band sig 
nals in its place and still have % ke 
band separation between each of the 
outer adjacent sidebands, and 1 kc. be 
tween the two narrow-bands 

Obviously, if all amateur 
were on narrow-band (especially with 
clipping) many more stations could 
occupy the space now allotted or the 
same number of stations would tend to 
interfere less with each other 


apart 
side by 


receive! se 


stations 


Practical Application 


In order to test these principles, the 
euthor built a speech amplifier with a 
filter limiting speech nominally to the 
band of 300 to 2000 cps. The author's 
original article (“Narrow Band Speech 
Spectrum in Relation to Reduced Chan 
nel Crowding,” AIEE Miscellaneous 
Paper 53-144) proposed that the first 
octave (300 to 600 cps) should be given 


about a 6 db pre-emphasis or boost 


without reducing intelligibility 


In lieu of this for amateur purpose 
because the peak of speech power | 
between these latter limits, speech 


clipping was incorporated instead 


Many contacts were made with both 
and DX 
crystal microphone 
transmitter ome 
vised of the test 
Those not 


domestic stations using a 


“Viking II 


stations were ad 


and a 


and some were not 
notified made no comment 
and apparently detected nothing out of 
asked = for 
that the 
(as predicted) was not that of normal 


mikes 


the ordinary Stations 


comments reported quality 


and somewhat ap 
proached carbon mike quality 
permitting, 100 per-cent con 
were made with no difficulty at 
all in sentence, 
ticulation: that 


crystal 
that con 
ditions 
tacts 
word, or syllable ar 
where QRM was bad 
the narrow signal could be pulled 
through and held much more easily 
than the standard wide-band 
and on contacts over a 2000 mile hop 
and put through a phone patch at the 
far end, listeners could recognize voices 

In view of these favorable reactions 
it was felt that a description of the 
speech equipment used would be of in 
terest This equipment can 
be used in conjunction with any trans 
mitter now using a 
high-impedance microphone, or adapted 
to low-impedance types. It } 
that this will stimulate suffi 
cient application by the amateur fra 


signals 


to others 
crystal or other 


h yped 
article 
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Rir—2.2 megohm, VY, w. res. 
Re—100,000 ohm, Vy w. res, 
Re--1000 ohm, Vy w. res. 
Rinmml megohm, Vy w. res. 

Ri, Rie—470,000 ohm, Va w. res, 
Ro—.5 megohm pot 

Rr, Re-—47 000 ohm, Vy w. res. 
Re-—2200 ohm, Vy w. res. 
Rie 1500 ohm, 1 w. res. 
Ra-—356,000 ohm, y w. res. 
Rie-47 000 ohm, 1 w. res. 


Riy—25 000 ohm, Vy w. res. 
Rir—30,000 ohm pot 

Riue—100,000 ohm, 1 w. res. 

Cr—200 ppufd. mica capacitor 

Cr, Co 16 pid., 150 v. elec. capacitor 
Cr—.1 pfd., 400 +. capacitor 

Cy, Co 8 pid., 450 v. elec. capacitor 
Cs, Cr, Cu, Cu, Ca—.01 pfd., 400 ¥. capacitor 
Cr—.001 ypfd., 400 v. capacitor 
Cw—.003 pid., 400 ¥. capacitor 

Ci 02 phd., 400 +. capacitor 


Cu—100 pyfd. mica capacitor 

Cuw-Ca—Dual 004 pid. dise-type capacitor 

Cir—40 phd., 450 v. elec. capacitor 

CHr—35 hy., 15 ma. filter choke (Thordarson 
T20C351) 

CHi, CHe—10 hy. filter choke (see text) 

CHy—4.5 hy. filter choke (see text) 

PLi, Ple—6.3 volt, 150 ma. pilot light (see 
text) 

Sr—D.p.d.4. toggle switch 

Se—S.p.st. toggle switch 

Jr—Closed-circuit jack 

Je—Microphone socket 

RFCr—2.5 mby. rf. choke 

Tr—Power trans. 240-0-240 +. @ 40 ma.; 5 ¥. 
@ 2 amps; 6.3 v. 4. @ 2 amps (Thordar- 
son TS-24R00) 

Vi—65I7 ube 

Ve—6I5 tube 

Ve—12AU7 tube 

Vr—O6X5G tube 


Fig. 2. C 


tic diagram of the narrow-band speech clipper-filter unit. 


ternity to eventually result in all ama- 
teurs adopting the procedure. Inci- 
dentally, the narrow-band speech sys- 
tem can be used equally well with 
Single-sideband transmitters to good 
advantage. The narrow speech spec- 
trum would have no particular ad- 
vantage on NBFM transmissions. 


Construction 


Fig. 1 shows the front, end, and 
side views of the speech apparatus 
The power supply is located at the left 
end in the rear-chassis view and has 
a steel dividing partition underneath 
the chassis (Fig. 5) to reduce hum 
coupling to the amplifier section. The 
filter proper is housed inside the inter- 
locking type aluminum box on top of 
the chassis. Wherever possible, all 
plate, grid coupling capacitor, and 
filter leads were made with shielded 


Fig. 3. Graph of filter characteristics with 
and without equalizing ist It also 
demonstrates the importance of matching 
input and output resistances of a filter. 
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wire. The steel chassis is fitted with 
a bottom plate and angle brackets for 
ease in mounting the unit on the side 
of the author's operating table. 


Circuitry 


The speech amplifier-limiter-clipper 
section is quite orthodox, being a com- 
posite of well-tried techniques. It con- 
sists of a 6SJ7 amplifier, a 6J5 limiter- 
amplifier, and a 12AU7 clipper. See 
Fig. 2. The combinations of R.-C,; in 
the input and RFC,-Cy. in the output 
are, respectively, input and output r-f 
filters. Cy in the output is simply a 
blocking capacitor to prevent possible 
d.c. shunting of Rw which acts as the 
bandpass filter load resistance 


Bandpass Filter 


The bandbass filter, calculated on the 
basis of /, — 300 cps and f/f, = 2000, and 
R 50,000 ohms, is of the constant-K, 
“T’’-section type. Calculated value for 
CH, and CH, is approximately 11.5 
henrys and 4.5 henrys for CH,. The 
chokes used by the author are items 
which are, unfortunately, no longer 
available but as an alternative, the 
Stancor C-1080 listed as a 3.5 henry, 
50 ma. unit and the Stancor C-1707 
listed at 7 henrys, 50 ma. make admir- 
able substitutes. Stancor’s chief en- 
gineer measured these chokes with a 
General Radio bridge and, with no d.c 
flowing (the desired condition in the 
filter), found that these particular 
components come very close to the 
required optimum filter inductances 
of 4.5 and 10 henrys 

The author's filter was checked ex- 
ternally before being mounted on the 
chassis and it was found desirable to 


cut the 11.5 henry value to approxi- 
mately 10 henrys to improve the high- 
frequency response which dropped too 
rapidly at slightly lower than the up- 
per cut-off value In addition, an 
equalizing resistor, Ry, was added at 
the input end to improve the curve 
shape at both cut-off frequencies, due 
to the clipper output impedance being 
considerably less than the 50,000 ohm 
load resistance. 

Fig. 3 shows a plot of the filter 
characteristics with and without the 
equalizing resistor Ry, and demon- 
strates the importance of matching 
input and output resistances of a filter 
The dotted curve was made with a 15,- 
000-ohm shunt resistance to simulate 
the plate load of the 12AU7 while the 
solid line curve reflects the addition of 
the series 25,000-ohm equalizing resis- 
tor. 


Over-all Performance 


Fig. 4 shows oscilloscope photographs 
of the internal characteristics with and 
without clipping and filtering and are 
designed to illustrate the much “ad- 
vertised” advantages of clipper-filter 
combinations in amateur transmitters 
The “hash” in these photographs is the 
timing frequency of an_ electronic 
switch used to show input and output 
waves simultaneously. The patterns 
are deliberately slightly out-of-focus 
in order to widen the traces for photo- 
graphing. The input voltage to the 
6SJ7 was .05 volt at 1100 cps in all 
cases except Fig. 4G. Amplitudes of 
upper (output) and lower (input) 
traces were arbitrarily set to con- 
venient heights initially, then left un- 
changed. 
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Fig. 4. 
clipping or filtering. 


input with clipping and filtering. 


It will be 
dicates 


that Fig. 4D in- 
distortion in the 
how the filter 
removes distortion (flattening of sine- 
input and square 
waves) and that in Fig. 4G increasing 
the input 


noted 
some slight 
input square wave. Notes 


wave slanting of 


voltage ten times does not 
increase the amplitude of the output 


t ice 


Power Supply 


The power supply is of the choke 
input type and filtered to gi than 
15 per-cent ripple actual 
neasurement)} A previously men 

ned, a shield is used between the 

wer supply and a idio section A 
pilot 
th the high ge 

Be j The line 


oltage (by 


“Wy ma placed in eries 


center-t ip to ae 
switch 


eparate } gain 
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control 


Operation 
tment 
filters ¢ 


inciuding 


set clippir 
esha pe 
rtion 
the w 
haped I 
} R 
ontrol and the 
The output ol! 
ind filter unit 


Merch, 1955 


a 


= 
7 +> 


Oscillographs of the internal characteristics with and without clipping and filtering. 
(B) Sine-wave input with clipping but no filtering. 
(D) Square-wave input with no clipping and no filtering. 


Sine-wave input with 


modulator 
cable) and the correct level 
justed by means of R 

The supporting material used in the 
original AIEE article was illustrated 
by well-known data from out- 
standing acoustic researchers as Flet- 
cher and Munson, Gannet and Kerney, 
ete. For readers 


existing hielded 


then ad 


(using 


such 


those interested in 
detail 
simple form, the fol- 
lowing inexpensive publications are rec- 
ommended by the author 

“Frequency 
siderations in 


pursuing this subject in mors 


but in re latively 


Range and Power Con- 

Music Reproduction,” 
Jensen Technical Monograph No. 5 

Effective Reproduction of 


Fig. 5. 


Underchassis view of the narrow-band speech unit. 
seen in the bottom right-hand corner, mounted at an angle. 


(A) Sine-wave input with no 


(C) Square-wave input with clipping but no filtering 
(E) Sine-wave input with clipping and filtering. 


(F) Square-wave 


clipping and filtering at .5 volt (10 times normal) input. 


speech,” Jensen 
No 1 

Both of these avail 
able at most of the well-stocked radio 


parts supply houses for 25 cents 


rechnical Monograph 
publications are 


each 
or they can be obtained direct from the 
Radio Manufacturing Co. at 
Laramie Ave., Chicago 38, Lil 
It is the author’s earnest hope that 
this circuit a 


Jensen 
6601 S 


other amateurs will give 
fair trial since, in his opinion, it is a 
imple ind not-too-expensive solution 
to a problem which all of us know 
I take 
stand 


tepping 


getting serious f han will 
hand in Ol 5 l M 
chance 

handle it 


The filter choke can be 
Note the liberal use 


of shielded wire and the shield over the bandpass filter input coupling capacitor 


Cw. as well as its lead, located beside the output r.f. choke. 


The slightly curved 


shield partition between the power supply and audio sections is at the right of 


the r.t. choke. 


Short leads were considered more important than “neatness 


here. 


Compiled by KENNETH R. BOORD 


& TELEVISION News, all time here- 
in--unless otherwise stated—will 
be expressed in Greenwich Mean Time 
(GMT). See footnote at bottom of this 
page for details. 
. * * 
Radio Club Notes 

Austria—-Austrian DX-Club, Land- 
gutgasse 41/19, Vienna 10, Austria, at 
last report had enrolled 134 Austrian 
and 160 foreign members (latter most- 
ly from USA, Sweden). 

Canada—The World Friendship So- 
ciety of Radio Amateurs has an- 
nounced the appointment of Norman 
Duxbury, W1WIQ, 276 New York Ave., 
Providence, R. L., as its new DX Editor 

Cuba—-The ARALYV has made avail- 
able a certificate to radio amateurs 
and SWL’'s who have confirmed 7 of 
the 8 radio districts of Cuba. Either 
c.w. or phone emission may be used. 
Applicants must have QSL’s from CM 
CO 1, 2, 3, 5, 6, 7, and 8. CMO is not 
a licensing district and CM/CO4 is not 
considered because of inactivity. Send 
QSL's to Association of Radio Ama 
teurs of Las Villas, Apartado 136, San- 
ta Clara, Cuba. (WFSRA) 

England—In celebration of the 25th 
anniversary of the International Short 
Wave Club, London, started in 1929 in 
the U.S., several special 
have been arranged with various short- 
wave broadcasters throughout the 
world during 1955. Broadcasts were 
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broadcasts 


George Chatfield, Wolcott, N. Y. has been an SWL for about 15 years. 


radiated during Feb. by the Swiss 
Broadcasting Corporation, Radio Mon- 
te Carlo, and the Belgian Shortwave 
Service. Others will be announced 
from time to time in the DX sessions 
of Radio Australia, Radio Brussels, Ra- 
dio Denmark, and through other me- 
diums. Arthur E. Bear, secretary of 
ISWC, tells me that at the end of the 
year, ISWC will award prizes for mem- 
bers’ reports and comments on these 
special programs. Congratulations, 
Iswc! 

Sweden—-Stig Dahlberg is the new 
editor of “Nattugglan,” house organ 
of the Scandinavian DX-Club. This 
club will observe its 10th birthday this 
month (March). Congratulations and 
best wishes! 

. > > 
Around the World 

Alaska—-ALB, 11.530A, Anchorage, 
Alaska Communications System, good 
level 1955-2005 testing. (McDaniel, Ida- 
ho) ALF, 9.740A, Juneau, noted in 
Sweden testing 2220. (DX-Radio, Swe- 
den) 

Albania—ZAA, 7.850A, 


(NOTE Unless 


poor level 
otherwise stated all time 
expressed in Greenwich Mean Time 
Subtract 5 hours for EST, 6 for CST 
'. and 8 for PST News 
wweeaetse in the English language 
contusion 24-hour clock has been used to 
derig nate « times of broadcasts The hours 
from midnight until noon are shown as OO000 to 
1200. while from 1 pm. to o¥idnight they are 
hown as 1300 to 2400. The aymbol V fol 
lowing « listed frequency indicates varying 
station may operate either above or below 
4 means frequency is 


mm 


He started 


with a 2-tube battery veceiver and has now “graduated” to a National NC-57. He 


uses a 10-meter dipole and a straightwire. 


He has logged stations on the short- 


wave international broadcast and amateur bands in upwards of 125 countries! 


starting English news session 2030. 
(Pearce, England) 

Algeria—Radio Algerie, 6.160, closes 
2244A with “La Marseillaise.” (DX- 
Radio, Sweden) 

Andorra—-Radio Andorra, 
heard in Sweden with some 
around 1900. (Etersvep) 

Anglo-Egyptian Sudan—Radio Om- 
durman, 4.990AV, noted 1845-1930A 
closedown; fair strength in N. H. (Hill) 

Angola—A new religious broadcast- 
er is “Radio Ecclesia, Emissora Cato- 
lica de Angola,” 7.260, scheduled 0900- 
2300. (WRH) Radio Clube de Huambo, 
4.850, Nova Lisboa, heard at weak level 
to 2000 closedown; CR6RI, Radio Dia- 
mang, 9.340, Dundo, heard in Sweden 
1835-1930 closedown with “A Portu- 
guesa.”” (Nattugglan) Radio Clube de 
Huila, 5.022, Sa da Bandeira, rather 
good but in heavy CWQRM to 2030 
closedown. (Mercier, France) CR6RE, 
7.244, Radio Clube de Malange, logged 
in Britain around 1805 and later 
around 1930, usually S3-4. (ISWL, 
England) Radio Clube de Cuanza Sul, 
Novo Redondo, 7.805, heard in Sweden 
to 1945. ( Etersvep) CR6RC, 11.862, Lu- 
anda, excellent 2050 with classical mu- 
sic, identified in Portuguese; only 
slight heterodyne on channel. (Cox, 
Dela.) 

Argentina—-Radio del Estado, LRAI1, 
9.690, Buenos Aires, noted at fine level 
0500-0600 with classical music. (Adam, 
B. C.) 

Australia—-When this was compiled, 
Radio Australia had moved VLB9 from 
9.540 back to 9.615 for the 1200-1345 
Eastern North American transmission, 
and was using VLA11 on 11.760 for the 
Western North American beam 0255- 
0415. VLB11, 11.900, noted to India, 
Pakistan, Burma 1715-1730 closedown; 
VLM4. 4.920, Brisbane, Queensland, 
heard 0800-0930, reports Esser, Pa 
The 9.500 channel is a brilliant signal 
in West Virginia around 0800; has DX 
session Sun. 0840 

Austria—Blue Danube Network, 
9.617, Salzburg, heard in Sweden 
QSA2-3, QRK-3, with QSB, 0800-1400. 
(Nattugglan) 

Bahamas—-Telecommunications De- 
partment, Nassau, noted testing on 
4.850A at 1215. (Morris, Ohio) 

Bechuanaland—-ZNB, 8.244A, Mafe- 
king, heard in Sweden 1900, QSA2-3, 
QRK2-3, CWQRM. (Nattugglan) 

Belgium—ORU, Brussels, sent pret- 
ty QSL card. (Stenson, Sweden) Noted 
with English to North America 0100- 


(Continued on page 153) 
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5.990A, 
QRM 


‘Don't get excited, Fred! | probably wired the transmitter 
wrong. It's the garage door that's supposed to go up." 


The trend is up-Up-UP on trade-ins at Walter 
Ashe. “Surprise” allowances were never 
better than now on used (factory-built) test 
and communication equipment. That means 
far lower prices for you on the new equip- TEST EQUIPMENT 
ment of your choice. So get your trade-in The Perfect Pair for 

deal working today. Wire, write, phone or eM-AM TY Servicing 

use the handy coupon below. pARATUS 


PRECISION AP 
AMATEUR GEAR . Mylti-Band 


, Mark- 
JOHNSON VIKING RANGER Signal and 
er Genera or 


TRANSMITTER-EXCITER KIT 98-240 MC range: 
Less tubes. yn — = 
Net $179.50. ‘ ; . 
Wired and tested. 
Net $258.00. 
Set of tubes for 
Ranger. 
Net $22.61. 


PRECISION APPARATUS 


Wide Range 
Sweep Signal 
Generator 


BARKER & WILLIAMSON TRANSMITTER 9-480 MC range 
Modei E-400 


Model 5100. Net $142.10. 


Net $442.50 
HIGH ON 


SINGLE SIDE- we snare Too! 


BAND EXCITER. Test EQUIP 
Model 51SB. 
Net $279.50. 


All prices f.o.b. St. Louis 


Phone CHestnut 1-1125 [oe eat, cae CATALOGS scoerereres 


WALTER ASHE RADIO COMPANY 3.55 
1125 Pine Street, St. Lewis 1, Missouri 
C) Rush “Surprise” Trade4in Offer on my 
for 
(show make ond mode! numbe 


Rush copy of latest Catalog 


Nome 


RADIO CO. 
1125 PINE ST. * ST. LOUIS 1, MO. 


Address 


City Zone 
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THE €-250 “SOLITAIR 


Y 
CLARK JACKSON 


a 


Front view of the new 20-watt amplifier- 
preamp developed by The Radio Craftsmen. 


Technical details on an amplifier-preamp-equalizer that is 
a complete "system" with addition of disc changer and speaker. 


OMBINING a preamplifier-equalizer 
- with a power amplifier into a single 

unit has not always resulted in 
over-all performance satisfactory for 
the most critical applications. While 
it is true that 100 per-cent flexibility 
of design in the “cost-no-object” type 
of custom equipment can be prohibi- 
tive, many features of this type of in- 
stallation can be maintained through 
integrated engineering which elimi- 
nates duplication of components, 

Among the desirable features for 
this type of unit are: adequate power 
output at low distortion, minimum dis- 
tortion in all circuits (not just in the 
power amplifier), flexible phono equal- 
ization, rumble and noise reduction 
filters, loudness controls which can be 
removed from the circuit, and attrac- 
tive styling and finish 

The power rating of the amplifier 
section of the unit which evolved from 
these design criteria is 20 watts. While 
a 10-watt amplifier has long been con- 
sidered adequate for normal home in 
stallations, the reserve power level of 
fered by 20 watts is useful in many 
installations which use either inexpen- 
sive speakers or some of the new types 


of high-fidelity speakers which have 
been designed primarily for low cone 
resonance and low distortion With 


either of these types of speakers the 
efficiency is lower than that found in 
the usual hi-fi type of speaker, thus 
reserve amplifier power is needed. The 
operating distortion at low power 
levels can be considerably reduced with 
this unit as compared with a 10-watt 
amplifier. 

While few units in any price range 
have included built-in noise elimina- 
tion filters, the desirability of such a 
feature is evident as an ultimate meas- 
ure of control. Since tape recording 
has grown so popular, the usefulness 
of high- and low-end filters for record- 
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ing purposes cannot be over-empha- 
sized Because of this, a departure 
from previous practice has been in- 
cluded in the “Solitaire” recorder out- 
put whereby the advantage of using 
the filters is maintained through this 
output. This feature gives the tape 
recordist several advantages. First, the 
low-end, 40-cycle cut-off filter should 
be used at all times when making re- 
cordings in order to eliminate any 
trace of subsonic rumble appearing at 
the tape recording head. This rumble 
magnetizes recorder heads which is the 
principal source of the increasing level 


of distortion in tape recorders after 
considerable usage. Use of this 40- 
cycle filter eliminates this tendency 


toward head magnetization in addition 
to producing cleaner tapes by prevent- 
ing tape overload from low-frequency 
noise components below 40 cycles 

The use of high-end filters to re 
move noise when recording from discs 
or AM broadcasts will 
much cleaner tapes 
are certainly a 
who wishes to 


also result in 
High-end filters 
necessity for anyone 
record older 78 rpm 
discs onto tape. In addition to these 
filters, tone control correction is also 
available on the tape output and since 
few tape recorders offer anything but 
the simplest of tone controls, this en- 
ables the recordist to balance incom 
ing program material before recording 

The power amplifier incorporates a 
pair of 6L6 output tubes driven from 
a phase splitter. This type of design 
has been proven in many thousands of 
commercial amplifiers. The 18 db of 
feedback is taken from the secondary 
of the output transformer and fed 
back to the first voltage amplifie: 
stage. This degree of feedback results 
in good frequency response and very 
low distortion at all operating levels. 
The output transformer has been care- 
fully designed for a high degree of 


stability under feedback conditions 
and, particularly, to minimize high- 
order, high-frequency distortion which 
often occurs in transformers at power 
levels over 5 watts 

Three separate stability-correcting 
networks are used, one in the plate of 
the first amplifier stage, a capacitor 
across the feedback resistor, and, final- 
ly, a frequency-discriminating load di- 
rectly across the secondary of the out- 
put transformer. 

The high- and low-end filter circuits 
are of the feedback type, two 6 db- 
per-octave turnovers are combined 
within the feedback loop to produce 
the final 12 db-per-octave slope. The 
over-all feedback is used to control the 
sharpness of the initial turnover since 
without feedback two RC turnovers 
which have an ultimate 12 db-per- 
octave slope have a very gradually- 
rounded turnover. The filter circuits 
are inserted in the feedback pair audio 
amplifier and are actuated by three- 
position slide switches. The turnover of 
the 40-cycle filter has been softened 
somewhat to compensate for tone arm 
resonance found in most record changer 
type arms. This type of curve elimi- 
nates the peak in the vicinity of 30 
cycles, which many changers exhibit 
The 150-cycle cut-off point is for the 
purpose of eliminating noise, rumble, 
and hum which may be found in older 
records. Two high-frequency positions 
are provided at 3 ke. and 6% kc. The 
6% kc. position can be used to elimi- 
nate distortion found in the 10 ke 
region of some LP’s. The 3 ke. position 
is primarily for reduction of noise on 
older or scratchy records and on AM 
reception 

The tone controls provide 13 db of 
cut and 15 db of boost at 50 and 10,- 
000 cycles. The tone control circuit 
is inserted at the input of the audio 
amplifier and since it is a passive net- 
work, contributes no distortion. The 
loudness control consists of two sec- 
tions, an input level-set which pre- 
cedes the tone controls and a loudness 
compensation section which is driven 
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from a cathode follower and feeds the 
power amplifier. In use, the level-set 
is used to set the over-all system gain 
for the phono cartridge, particula: 


speaker resonance and room acoustics 
of a given installation. The compensa 
tion provided follows the Fletcher 
Munson characteristics closely and 
compensates for a range of 40 db. If 
loudness compensation is not desired, 
the level-set control may be used as an 
ordinary volume control 

The preamplifier provides equaliza 
tion for all of the popular recording 
curves. High- and low-end equaliza 
tion is combined in a single switch 
The preamplifier section uses feed 
back-type turnover equalization. Low 
noise resistors and selected low-leak 
age capecitors are used in this 
circuit to minimize noise. The heat- 
ers of the audio tubes are biased 
above ground and the hum potentiom- 
eter is connected across the heater 
winding to correct for variations in 
tubes. As a result, the hum and noise 
is better than 65 db down on phono 


and better than 75 db down on the Under chassis view showing the three subassemblies to facilitate servicing. 
other input channels Besides the 
phono input, three other inputs are have been brought in under the unit lie flat and are more easily concealed 


| provided for tuners, tape recorders, rather than at the back which contrib- Because of the small size of the unit 
etc. High-output cartridges, such as utes to shorter audio leads thus mak- it measures 4” high, 10%” deep, and 
crystals, may be connected into these ing extended frequency response eas- 14%” wide—the “Solitaire” is easily 
inputs . ier. In addition, when used on a table placed on a bookshelf, on a mantel- 
All input and output connections top, the incoming and outgoing leads piece, or on a table top v0 


Complete schematic diagram of the Craftsmen C-250, 20-watt amplifier-preamp-equalizer unit, the “Solitaire.” 
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electronic and electrical equipment, appliances, 


radio and television sets than any other brand. 


International Resistance Company, 401 North Broad Street, Philadelphia 8, Pa. 


IRCAL INDUSTRIES, Los Angeles, California 
VAN DYKE INSTRUMENTS, Inc., St. Petersburg, Florida 
INTERNATIONAL RESISTANCE CO., Lid., London, England 
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“TV SERVICE MONTH’ 


Sponsored by General Electric to 


HELPS IDENTIFY YOU AS 
A SOURCE FOR G-E TUBES. 
GIGANTIC CELEBRATION WILL FEATURE: 


$25,000 in cash prizes for your customers. 


Mammoth G-E ad in LOOK that builds recognition for your 
offorts. Your name and address can be listed. 


Big kit of unique promotion items for your own 
TV Service Month. 


DON'T DELAY! SEE YOUR G-E TUBE DISTRIBUTOR TODAY! 


& 


we 


STARTS APRIL 19"! 


é 


improve service business everywhere! 


yo will get the full benefit of TV Service Month! 
For 30 days new customers will visit your shop to 
get their entry blanks for the big G-E $25,000 contest. 
$10,000 first prize .. . plus 816 other cash prizes! 


And here's sensational news! Your name and 
address can appear in G. E.’s announcement in 
LOOK —in subscribers’ hands and on the newsstands Y 

: : : : ©v foo can dij 
April 19. You can be part of the industry's greatest blem! Pinpoint 
public-relations program to date. 20,000,000 Service Mo;y; 
people see LOOK. It’s read in homes all 


splay this colorful 
$ your shop as C 
h headquarters. 


window em. 
ontest and TV 


through your neighborhood. 


See your G-E tube distributor immediately so your a Were Colel 
name may be included! In order to spark sales still Wing 


l more, your G-E distributor has ready for you a big kit SERVICE MONTH 


See si . : April 19% + May ign 
of unique promotion items—each new, different, a 
Ask About Our 


winner. Read about some of them at right . . . then Special Offer 
see or phone your distributor today! Tube Large window streamer. U 
- ; s , r. Use j 
Department, General Electric Company, special attractive TV teed -- announce o 
offer that will 


turn callers into buyer 


Schenectady 5, New York. . 


PR, 


Plastic, self-stick — 


for si 
door They invite sidewalk 


Customers in! 


before your 


brand-new, 


on TV Owners’ phono. 


it's a record 


help you 


Month Profitably 
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GENERAL @@ 


| iV Mistiarence 
| High Pass Filter is an inexpensive 
, sharper pictures for any tu set. 
papcons (es th 
below 50 me, including communication-type, diathermy and 
heat-transmitting interference, and industrial or 
ignition interference + Circuits are double-shielded in 
the 114-330 to prevent pick-ups of signals by 
the Filter itself. Mounting/grounding strap 
bleeds off rf interference direct to chassis ground. 
Easily attached to chassis of any tu set. 
Lists at only $5.45! 
AMERIS PAN PHENOLIC CORPORATION 
‘ chicago 50, illinois — 
ds oneal, Canton 6h, ro 
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“COMPACTING” THE DIPOLE 


By R. H. MITCHECL, werze 


Solution to the problem of operating on 3.5, 


7, and 14 mc. at cramped urban locations. 


S A great many city-dwel!ing hams have found, the 

average urban lot isn’t large enough to support a full- 
sized low-frequency (3.5 or 7 mc.) dipole. One solution to 
the problem consists of swinging one leg of the dipole 
around so that the antenna forms a “V” with a 90 degre: 
apex angle, as shown in Fig. 1A. This materially reduces 
the space required for a low-frequency dipole. We tried 
this antenna, using legs 66 feet long, and fed it with tuned 
feeders for all-band operation. The antenna worked quits 
well. No directional effects were noticed on the 3.5 and 
7 mc. bands, which is in accordance with theory. Terman 
states that this antenna should be virtually omnidire« 
tional in the horizontal plane On 14 m the antenna 
was somewhat directional along the bisector of the “V 
and on 28 mce., this directivity became marked 

An even more compact antenna is the half-wave loop 
shown in Fig. 1B. We put up one of these antennas for 
7 mc. inside the living room of a second-floor apartment 
The antenna wa3 resenated with a grid-dip oscillator and 
ithe correct length for 7.1 mc. was found to be 65 feet. Ps 
formance on 7 mc. was good and the standing-wave ratio 
was fairly low when the loop was fed wit! 2-OnM Ccoaxia 
cable. One reference? states that this antenna has a front 
to-back ratio of 4 to 6 db and that in the optimum dire 
tion, field strength is about 1 db below that of a half-wa 
dipole in its optimum direction. As an experiment, the an 
tenna was fed from the centers of each of the four side 
but no particular directional effects were noticeable. Sub 
equently, a 300-ohm twin-lead line wa ibstituted fe 
the 52-ohm cable, in order to permit operation on the 
ind 28 mc. bands. This line was 27 feet, 10 inches long, a: 
electrical quarter wavelength at 7 n and » feeder 

re tuned. The antenna was ill good on 7 mce., per 
formed fairly well on 14 me., but wa ery poor on 28 n 

This antenna, like any other, will perform better 
erected outdoors and in the clear rhe n | disadvar 
tage of the half-wave loop is that it req ‘ four sup 
ports However being able to put emicient + 
antenna into a square 34 feet on a sid ild more 
overcome this disadvantage for the ! vi little spac 


REFERENCES 


Terma Padio Engineering Third Rad 
“The ARRL Antenna Book,” 1949 Editi 


Fig. 1. (A) One solution to the problem of shrinking a dipole to 
fit minimum space. (B) Top view of half-wave loop. Length of L 
will be approximately the same as for L in (A). Some shorten- 
ing effect may be noticeable because of this folding operation. 


ie} J-—_+ 


(A) (B) 
3.5 me. L 66 7 mc. L 33 ft. 14 mc. L 16.5 ft. 
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For Pin Point 
Reception 


Patent Pending 


U.S. Pot. 
No. 2,701,308 


A Proven 
Performer 


America’s Most 
Copied Antenna 


THE FIRST NAME IN TV ANTENNAS 


Malaty Pollino 
TUNG-SOL 


PICTURE TUBES 


Gen made of best grade non-magnetic 
steel, 

Glass beed type assembly is stronger 
both mechanically and electrically —gives 
greater protection against electrical leak- 
age. 

Rolled edges in gun minimize corona. 
Custom bailt stem with greater spacing 
between leads assures minimum leakage. 
low of outside conductive 
coating minimizes radiation of horizontal 
oscillator sweep treev=ncy. 

Double cathode tab provides double 
protection against cathode circuit failure. 
Selected screen composition resists burn- 
ing (X pattern). 


Rigid control of internal conductive coat- 


ing provides utmost service reliability. 


for use with single or double 
field ion trap designs. 


construction of parts assures 
better alignment. 


Maximum dispersion of screen coating 


assures uniform screen distribution 


Tung-Sol makes All-Glass Sealed Beam 
Lamps, Miniature Lamps, Signal Flashers 
Picture Tubes, Radio, TV and Special Pur- 
pose Electron Tubes and Semiconductor 
Products 


TUNG-SOL ELECTRIC INC, Newark 4 


N. J, Sales Offices: Atlanta, Chicago 
Columbus, Culver City (Los Angeies), 
Dallas, Denver, Detroit, Newark, Seattle 


TUNG-S0 


RADIO AND TV TUBES 


You Can Build a Reputation On Tung-Sol Quality 
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1250 VOLT D.C. POWER SUPPLY 


By 


JESSE JACOBSON 


Details on a resonant 60 cps circuit used to obtain a high 
voltage which is then rectified in voltage doubler circuit. 


SS methods of obtain- 
ing high-voltage d.c. used to supply 
beam current to cathode-ray tubes in- 
clude: flyback circuit, r.f. power sup- 
ply, pulse-type power supply, or a step- 
up power transformer. 

Each of these methods has its own 
individual advantages and disadvan- 
tages, depending on its application. For 
example, the power transformer meth- 
od has the advantage of simplicity of 
design but is disadvantageous from the 
standpoint of weight and safety. The 
poor safety factor is due to the com- 
bined effects of the excellent voltage 
regulation of power transformers oper- 
ating at 60 cps and the large value of 
filter capacitors needed to filter low- 
frequency ripple. In other words, if a 
person accidentally touches the ter- 
minals of a high-voltage power supply 
using a power transformer, the voltage 
output of-the transformer will remain 
substantially constant. However, it is 
possible to obtain comparatively high 
voltage d.c. from the 60 cps power line 
without the use of a power trans- 
former for step-up purposes. This in- 
creases the safety factor. The circuit is 
shown in Fig. 2. Operation is based on 
a series-resonant circuit tuned to 60 
cps. An iron core coil is tuned to reso- 
nance by means of a capacitor. When 
the circuit is tuned to 60 cps, a voltage 
appears across both the capacitor and 
the inductance. This voltage is substan- 
tially larger than the applied line volt- 
age. The ratio of voltage across either 
reactance depends on the circuit “Q.” 
The voltage across the capacitor is fed 
into a voltage doubler and then filtered. 
The result is an output voltage of 1250 
volts d.c., capable of supplying beam 
current to an oscilloscope CRT 


The LC Circuit 


The LC circuit which is tuned to the 
line frequency consists of an iron core 
coil, L;, such as the primary of a small 
speaker output transformer, tuned 
with a capacitor, C,, having a capacity 
depending on the inductance of the 
coil. The capacity needed to tune the 
coil may be determined as follows: 

1. Connect the coil and a .1 efd., 
1500 v. capacitor as shown in Fig. 1 

2. Connect a v.t.v.m. or high-resist- 
a.c. voltmeter across C, 

3. Plug circuit into a.c. line and read 
voltage across C,. 

4. Add as many .1 g#fd. capacitors in 
parallel as needed to produce maxi- 
mum voltage across C,. The circuit will 
then be tuned to 60 cps 

Incidentally, a small a.c.-d.c 


ance 


type 


filter choke may be tried instead of the 
output transformer However, experi- 
mentation will determine the most sat- 
isfactory inductance depending on the 
amount of voltage obtained, as covered 
in step 4. Experiment with various 
inductances until resonance produces 
approximately 460 volts a.c. r.m.s. 


Voltage-Doubler Circuit 


Fig. 2 shows that the voltage-doubler 
circuit consists of two diodes (1B3GT’s 
or similar types) connected as full- 
wave voltage doublers. Since filament 
power is required for the two diodes 
and the filament circuits are isolated 
from each other, a filament transform- 
er having two windings is needed. This 
may be constructed from a small 
speaker output transformer or small 
filament transformer as follows: 

1. Connect the primary of the trans- 
former across the line and measure the 
secondary winding voltage 

2. Remove transformer from 
circuit. Remove laminations and 


line 
un- 


Gn RESISTANCE 
AC METER OF 
vive READS 
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em 


SMALL ROW 
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Fig. 1. Means of tuning circuit to resonance. 


Fig. 2. Circuit diagram of the 60-cycle reso- 
nant-circuit power supply. The circuit is 
limited to low current drain applications. 


Rr-—200,000 ohm, yw» 
Cr—Tuning capacitor (see text) 
> 600 + 

, 1500 +. capacitor 


res. 
capacitor 


Lr—tron core coil (see text) 

Tr—Step-down transformer (see text) 

Sr—S.p.st. switch 

Vi, Ve—High-voltage diode 
type) 


(1B3GT or similar 
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The ic function of the Heathkit ®*"\ «0 vont 
Electronic Switch Kit is to permit oar, “Gnd = 
uo é ~ 


simultaneous oscilloscope observa- ©?" 
tion of two separate traces which 
can be either separated or super- 7, 
imposed for individual study. Phis fete 
is accomplished through the use of 4,erj, w,2er 
two individually controlled inputs * 
working through amplifier, multi- 
vibrator, and blocking stages. The 
output of the Electronic Switch is 
connected directly to the vertical 
input of the Oscilloscope. A typical example of useful- 
ness would be simultaneous observation of a signal or 
waveform as it appears at both the input and output 
stages of an angler 


APPLICATIONS 


An Electronic Switch has many applications to increase 
the over-all operating versatility of your oscilloscope 
It can be used to check pomen ‘Poel distortion —audio 
crossover networks—phase inverter circuits—to measure phase shift—special 
waveform study, etc, ‘The instrument can also be conveniently used as a square 
wave generator over the range of switching frequencies, often providing the 
necessary wave form response information without incurring the expense of 
an additional! instrument. Ownership of this instrument will reveal many entirely 
new fields of oscilloscope application and will quickly justify the modest cost of 
the Electronic Switch Kit 
me 
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VOLTAGE CALIBRATOR I PROBE KIT) 


No. 342 by 

KIT | —™ $350 | 
Shpg. Wt. 1 Ib bal 

MODEL VC-2 Pe) 


An oacilloscope accessory, the 342 Low ° 
50 Capacity Probe permits observation of BF 
si] complex TV waveforms without dis } 
. tortion. An adjustable trimmer pro at 
vides proper matching to any conven 
tional scope input circuit. Excellent for 
high frequency, high impedance, or 
broad bandwidth circuits. The attenu 


Shpg. Wt. 4 Ibs 


Another useful oscilloscope 
accessory particularly in circuit develop- 
ment work and in TV and redio service 
work, The Voltage Calibrator provides a 
convenient method for making peak-to-peak 
voltage measurements with an oscilloscope, 
by establishing a relationship on a compari- 
son basis between the amplitude of an un- 
known wave shape and a known output of 
the voltage calibrator. Peak-to-peak voltage 


ition ratio can be varied to meet in 
dividual requirements 


b «% 
\ 
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SCOPE DEMODULATOR [7% 


PROBE KIT 


values are read directly from a calibrated No. 337-C 
panel scale without recourse to involved r 
calculations —_— $350 


~ 
FEATURES =— 
To off-set line voltage supply irregularities, 
the instrument features a voltage regulator 
tube. A convenient “signal” position on the 
panel switch by-passes the calibrator com- 
pletely and the signal is applied through the 
oscilloscope vertical input, thereby eliminat- 
ing the necessity for constantly transferring 
test leads. 
RANGES: 
With the Heathkit Volt- 
age Calibrator it is pos- 
sible to measure all types 
of complex waveforms 


within a voltage range of 

O01 to 100 volts peak-to- u f “ 

peak, Build this instru- F T Cc ©) i y } p @ | nm y 
} 


Shog. Wt. 1 Ib 


Extend the usefulness of your oscil 
loscope by observing modulation 
envelopes of RF or IF carriers 
found in TV and radio receivers 
The Heathkit Demodulator Probe 
will be helpful in alignment work, 
ae a gain analyzer and a signal 
tracer. Easy construction with the 
new modern printed circuit board 
Voltage limits are 30 volta RMS 
and 500 volts D.C 


ment in a few hours anc 
enjoy the added benefits 


offered only through com- r 
bination use of teat equip- BENTON HARBOR 15 


Dey MICHIGAN 
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wind all secondary turns, counting 
turns as they are removed 

3. Wind two separate filament wind- 
ings, insulating the two windings from 
each other and from the primary. Wire 
size should be about #26 gauge to 
handle the 0.2 amperes drawn by each 
1B3 rectifier tube. The number of 
turns to be wound for each of the tw: 
windings is equal to the number of 
tums counted in Step 2 multiplied by 
1.50 and divided by the value of the 
secondary voltage as measured in 
Step 1 


4. Replace the laminations 


The Filter Circuit 


The filter circuit consists of a 200,- 
000 ohm filter resistor and a .1 afd 
filter capacitor. The ripple frequency 
is equal to 120 cps and a practically 
pure d.c. output voltage will be ob- 
tained across the .1 safd. filter ca- 
pacitor, C,. C, and C, are charged to 
the peak voltage on the positive and 
negative peaks delivered by their re- 
spective diodes. Since the input volt- 
age to the diodes is equal to 460 volts 
r.m.s., the peak voltage of this value is 
doubled and appears as a value of 1250 
volts d.c. (unfiltered) across C, and C, 

The possibility of severe personal in- 
jury is small with a circuit of this type 
as compared to the transformer-typ« 
power supply operating on 60 cps. Ex- 
cessive circuit loading of the resonant- 
type power supply results in lowered 
output voltage with subsequent de- 
crease in the possibility of personal in- 
jury. Circuit loading that occurs due 
to bodily contact lowers the “Q” of the 
tuned circuit which is a decided ad- 
vantage over the step-up transformer 
type power supply 


Operation of Tuned Circuit 


Assume that an iron core coil having 
an inductance of 20 henrys has been 
chosen with a “Q” of 4. A capacitor 
having a value of .35 ufd. will be need- 
ed to tune the coil to 60 cps. When the 
coil and capacitor are vonnected in 
series across the 117-volt a.c. line, the 
current flow through the circuit will 
be in-phase with the line voltage and 
will attain a value equal to 60 ma 
The effective circuit resistance is 1884 
ohms including the d.c. coil resistance 
and the core losses since R=27/L/Q 
Therefore, the current flow of 60 ma 
produces a reactive voltage drop of 
approximately 560 volts across the ca- 
pacitive reactance of 7600 ohms. Higher 
reactive voltage drops are possible de- 
pending on the “Q” of the inductance 
However, high “Q” iron core coils such 
as filter chokes, output transformer: 
primaries, etc., are not easily obtained 
Therefore, the experimenter will have 
to be content with the voltage output 
mentioned unless a special inductance 
having a higher “Q” at 60 cps is ob- 
tained 


Voltage Regulation 


Fig. 3 shows how the voltage output 
of the series-resonant power supply is 
affected as the load current is changed 
When 200 za. is drained the output 
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FOR COLOR TV 


BRAND NEW DESIGN: The new Heathkit Model 0-10 Oscilloscope would be something 
special at any price, but is almost unbelievable at $60.50. Completely re-designed scope 


has broadband amplifiers for color TV work and offers brilliant overall performance New ty 
Vertical freque response within 5 db from 5 eps to 5 me. Even more astounding, the He then pe Wide 
P a r 
response is down less than 1'4 db at 3.58 me. the color TV syne burst frequency. It is £@n¢') sy ieee 
" c. ar e 
essential that scopes for color work have these broadband characteristics one to ae R 
at 
PRINTED CIRCUITS: Two printed circuit boards used in this fine instrument to insure ae !,00g 
stable, consistent performance. Problems solved by pre-engineering of boards, and their 
use guarantees completed unit that will have same characteristics as lab development 
model. Printed cireuits simplify construction and save labor . 
. , ew electronic position- 
NEW SWEEP CIRCUIT: Sweep circuit operates with exceptionally good linearity from 20 cps ing controls for instan 
over 500,000 eps, 5 times the usual range for es thee price range. An entirely new circuit intr taneous, definite poal- 
duced for the first time in any Heathkit Uoning without bounce 
or overshoot 
Simplified, stand we  eeiend " . 
ardized construc FEATURES: Other outstanding characteriat ft professional 
tion technique of oscilloscope are: Built-in 1V peak-to-peak reference for calibration of 
vertical and hori plastic CRT face-plate; 5° SUP1 CRD; push-pull hor. and vert. deflec 
zontal ampiifie 
construction made tion amplifiers; hor. trace width expandable to 3 times diameter of CR 
possible through tube to allow inspection of any smal! portion of the mgnal, deflection 
—, a FS bee yy sensitivity, .025 volts per inch; wiring harness pre-formed and cabled 
hae to save construction time and sure profe nal appearance and 


a operation. Incorporates efficient retrace 


blanking. Frequency com 
pensated step attenuator at the vertical input. Entire tube face une 


able. No foldover on vertical over-load, Performance obtainalle 


much more expensive laboratory models 


Uses 5U P1, 6AB4, 6BO7, 12BH7, 6CB6, 12AT7, 2-12A U7. 6X4, 1V2, and 604, Quality components used 

throughout so that outstanding performance characteristics may be maintained for years to come. Plastic 

. led cond a4) used in al ip ra ' jeune yplica tions h “ how : ethkit styling 
Clean, open, under molde ensers are Use pling l by appl Thee “ b He k 
chassis construction produces professional appear ‘ keeping with the professional performance of th strument 


é and wiring. Possible 
"ee only through use of 
7 » pre-cabled wiring har- 

te hess, and simplified 
printed cireult 
poards 


NEW 
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NEW Aeathhit 
ae Aeathhit | 5” PRINTED CIRCUIT 


3” PRINTED CIRCUIT | OSCILLOSCOPE KIT 
OSCILLOSCOPE KIT | MODEL OM-1 


9” Shpg. Wt 
1 $3950 “x. 
MODEL OL-1 e 
$ 5 Shpg. Wt | VERSATILE INSTRUMENT: The 
sa A 15 Ibs « Model OM-1 general purpos 


1 F bh CRT rinted 
. r 1 ‘ ’ , 2 »' 
3GP1 CR TUBE ewen t iid printed circuit board t bee cane —_— Lis 
with high insulation factor z ; ely 
ant re ’ 7 
New compact utility Seope—light New Heathkit strument styling ee nj t mor # he the an fea ecemary for i 
weight— portable for service work charcoal gray panel with high reada tudenta, experimenters, ra " eure, « F recyue yr a 
7 , , , ? bility white lettering por - life flat with 1 db froe “TT . ae e's , 
* Jefiection plate terminals—ideal for « 
ham transmitter modulation monitor New Heath twin triode sweep gener 7 10 eps to 500 ke, Sweep generator range fron pe to 100.000 hs 
ing ator 15-100,000 eyecle sweep pe. Alec tures new Heathkit color styling » a! gray pane i Sere 
4 ; { bt 
. high de t white lettering for reada ) t sulelu ghting - 
1 ' " " 
especially for portable aj so that e ner en of persons performing | DESIGN FEATURES: A | ae, versatile cscilloseope at a price you can 
‘¥ tests can have the advantages of a scope a ble. Then too, it is ideal for home workshor afford. ( er len es are: adjustable epot shape contr hl nert . 


¢ ham-shack, or as an “extra seope for the service ab It compact, light weight feflert plates, direct coupled centering trols. exter and internal 

and surprisingly versatile peration. A tsta F rument for the price 

Front pane trols are “bench-teste r ease of operat . venience. P 
, 


eireuit board used for netant cur perform “ hy time tim hall 


1 
epocy reaponse with 1 db from 10 


eps to 100 ke, end within 5 dt m 5 eps to 500 ke. Vert ] sensitivity ite per hat 
1k with input iumpedanee of | niafd shunting 10 megohme 


Horizontal reeponse within 1 db from 10 eps to 200 ke, and with ib from 5 eps to 


2 
2 SPECIFICATIONS: Vertical amplifiers feature {re 
- 
4 


500 ke. Hor. sensitivity .25 volts per inch at 1 ke, input impedance of 15 minid shunting 


| 

| 

| \ 
\ 
\ 
) 


aay 


vertical and horizontal spot deflection; provision for internal and external syne; (0 cycle 


a 10 megohms. Sweep generator covers 10 cps to 100,000 eps with stable positive lock-in 
4 cireuit. Cathode follower input both vert. and hor. amplifiers; push-pulf vertical and 
horizontal deflection amplifiers; 3° CRT, eleectromie pos ning controls for wide range of Cc oO m Pp a n y 


line sweep. New moder olor styling and u ] performance make thus instrument an A . Ae 


utstanding value 
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Fig. 3. Voltage output of series-resonant 
supply is affected by load current changes. 


voltage is equal to 1200 volts d.c. When 


a be the load current is increased to 315 za., 
The new Heathkit Multimeter is a Mie. m4 mn 
f ihe ; ‘ age fall . 
aneent to complete the instrum Sin OAM) Me ; the output voltage falls to 1030 volts 
lineup of any well equipped service “Mes” “~ rhese voltage and current changes re- 
shop. Here ia an inatrument packed , 

j 1 a \ age t } ing’ & 
with every desirable service em sult in a volt sepa Hation having & 
many of which are not found in other value of 17 per-cent, The itage reg- 
Multimeterr All of the measurement ver ; 

P 7 ile S ¢£ : ’ dt the ‘ f 
songs wou need oF want. Hah enaat rots uw ulation is also affected he value of 
tivity 20,000 uhms per volt DC; 5,000 Fame ais the filter resistor used. The higher the 
ohms per volt At -™ 

ma per volt A value of filter resistor, tl greater the 
% ADVANTAGES load voltage change wit changes in 
Complete portability through freedom | 

P - , < 7 ‘ tag 
from AC line power operatior provides service load current if ke - way, he 
ranges of direct current measurements from 150 de sired the val at of the ‘ itp if filte . 
microamps up to 15 amperes —can be safely operated i » ) , ' ad ( f 
in KP fields without impairing accuracy of measure v capacitor may be increased abanypert~ 
ment Increasing the filter capacitance will 


tk RANGES increase the shock hazard 

Full seale AC and DC voltage ranges are 0-1.5 0, 150, 500 Fig. 2 shows that one side of the a.c 
1500 and 5,000 volts. Direct current ranges are 150 microampe » . : “R ’ 

l 150 and 500 milliamperes and 15 amperes. Kesistances are line is couple d to B minu through 
measured from .2 ohmea to 20 megohme in 3 ranges and db range one of the voltage doubling « ipacitors 
from 10 to ye 

row t 65 db connected ecross the diode rectifiers 
% CONSTRUCTION Therefore, avoid any applications that 
The Heathkit MM.-1 features a unique resistor ring switel _¢g oO ac 
mounting assembly procedure. With this method of assembly require grounding one side of the a.c. 
the precision resistors are wired to the rings and range awitch before actual mounting of the line directly to the chassis 


witch to the instrument panel. This procedure affords the advantage of simpler construction 
yet complete accessibility of precision resistors in event replacement is ever required. Ohm 


Applications 


meter batteries were selected for convenience of replacement and only standard commercially 

available types are used. Batteries consist of 1 type C flashlight cell and 4 Penlite cells. All r 

batteries and necessary test leads are furnished with the kit rhe series-resonant power supply is 
es emo ee limited to applications that require 


smal] amounts of current drain. Some 


Meathheet | Weathhct RESISTANCE of its recommended uses include: sup- 
HANDITESTER KIT® susstituTION BOX KIT plying beam current to scope cathode- 


ray tubes, capacitor breakdown check- 


MODEL RS-1 er, and leakage measurement 
MODEL M.-1 46 standard RTMA 1 watt 50 Constructing the series-resonant 
resistor values between 15 $5 ° power! supply should prove an interest- 


ohmea and 10 megohma with 


ing and helpful project since many in- 
an accuracy of 10 are at 


$1450 


Shpg. Wt. 3 Ibs 


your fingertips in the Model teresting points concerning tuned cir- 


RS-1 Resistance Subatitu cuits arise. The reactive voltage acro 


tion Box kit. This sturdy L and C may rise to surprisingly larg 
und attractive accessory ' d nding the “O f ti 
The Heathkit will easily prove ite worth values epending on - . S “a 
Model M-1 Handi many times over as a time coil, as mentioned previously wv 


tester readily fulfills 
ma jor requirements for 
a compact, portable volt-ohm milliam 
meter. The emall size of the amooth gleam 
ing molded bakelite cade permite the in 
strument to be tucked into your coat 
pocket, toolbox or glove compartment of 
your car. Always the “Handitester” for 


aa ving device. Order several 


today Shpg. Wt 
2 Ibs SIMPLE MINIATURE CLIPS 


HN you “id a number of «small 


Heathkit CONDENSER clips oF that experime nial cireuit 
SUBSTITUTION BOX KIT ee ices tien vs uilor ont tod ee 
be used in place of alligator clips in 
mt applic us. Their small size 
makes them suitable in tight corners and 
for making connections to large trans- 
mitting coils. “6 2 «6 « mone 


those simple repair jobs 


RANGES 


ite compact size, the Handitester MODEL 


ked with every desirable feature re | 18 standard RTMA cs-1 


quired in an inatrument of this type AC values are available 
or UDC voltage ranges, full scale, 10, 30 
Oo. 1.000 and OOO volte convenient 
ohmmeter ranges 0-3,000 ohma and 0 


from .0001 mfd to 
mfd. An 18 position 


awit set in the panel 
100.000 ohma DC milliammeter ranges witch ; 


0-10 milliamperes and 0 100 milliamperes of an attractive bake 


Ordinary paper clips can be used in place 
of alligator clips where space is scarce. 


lite case allows quick changes 
CONSTRUCTION 


The instrument uses a 400 microampere 


without touching the teat 


meter moverment which ie shunted with 
resistors to provide a uniform 1 milli 
ampere load in both AC and DC ranges 
hie design allows the use of but 1 set of 
1% preckson divider resistors 
on both AC and DC and pro 
vides a simplicity of ewitch 
ing. A amall hearing aid type 


ohme adjust control provides 

the necessary zero adjuat 

function on the ohmmeter Cc oO m a n 
range. The AC rectifier cireuit y 


leads. Invest a few minutes 50 
of your time now and save $5 ~ 


hours of work later on 


Shog. Wt 
2 Ibs 


uses a high quality Bradley 
rectifier and a dual half wave 


See heise ane Iechated le BENTON HARBOR 15 
wriece of thie popular kit M i Cc H | G A N 
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VOLTMETER KIT 


PRINTED CIRCUIT DE 


@ exat 


4 r out ample 
ment fie \ ~ printed cirewit \ 1 \ M. New peak-to-peak cor ew 
ase sau . * at ‘ ,* ’ 
CIRCUIT 
A 6AL5 tube operate full wave At ak-to-peak voltage rang 
upper limits of 406 I I tu k LY ser ern \ oltage vice the 6Al 

, \ put toa L. This itry and the 

the mete t . ; widge cuit affords hig 

j t 4 pe meter 

RANGES: 

Full wave rectifier Seven voltage ranges. 1.5, 5, 15, 50, 1% 

in A® input circuit and 1,400 volts DC and AC RMS. Peak 

Read peak-to-peak peak ranges 4. 14, 40. 140, 400, 1400. 4000 


and KMS volte with 
upper limit of 4000 (hmmeter ranges 
P— P and 1500 volts XIOK, XIOOK, X1 meg 
RMS. Voltage d ore a Gh scale, a oe 


vider input circuit a polarity reversal switch 


—_ impedance 11 megol 


n resistors, 6ALS and 12A 
ut A : Ln ali ter 
T iz) r ‘ cw 
he first ) 
ment to a la t I r ew pos 
" ca } 1 
bor-saving, error 1 
free printec | uit The rn the pace 
board, Your instru Smart, goo g arcoal gray 
ment an exact wi High ty pa w 
ing replica of Eng rt ; 
ra jel t cu r 
neering devel oh th 
ment model « ' : : 
t I ly t eat buy kit instr 


Guam anes am 
AWeathhit AC VACUUM TUBE 


VOLTMETER 
KIT 


MODEL AV-2 


$9950 -.- 


Extreme sensitivity has been emphasized 
in the design of the Heathkit AC VT'VM 

Ten full acale RMS ranges are .01, .03, .1 

i, 1, 3, 10, 30, 100, and 300 volts. Fre 

quency responsé is substantially flat from 
10 cycles per second to 50 KC with input 
impedance of | megohm at 1 Ké Will 
accurately measure as low as 1 millivolt 
at high impedance. Total db range is 2 
db to +52 db. An excellent kit for measur 
artridges and the gain of amplifier stages. Use it also 
as a sehsitive null detector, and for compiling 
200 microa: .pere 


ing the output of phono « 
to check power supply ripple 
frequency response data. Features one knob operation 
Simpson meter end precision resistors 


AWeathhit 
AUDIO WATTMETER KIT 


Read audio power output directly without using external 
load resistors with the new Meathkit Audio Wattmeter 
Built-in non-inductive load resistors provide impedances 
of 4, 8, 16, and 600 ohms. Flat response from 10 CPS to 
250 KC. Full scale power ranges are 0-5 MW, 0-50 MW, 
0-500 MW, 0-5 W and 0-50 W. Model AW-1 will operate 
continuously at 25 watts and has a duty cycle of 3 minutes 
at 50 watts. Total db range in five positions is 50 db to 
+48 db, using the standard | milliwatt 600 ohms 


MODEL AW-1 


$29°° 


Shpg. Wt. 6 Ibs. 
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AWeathhil 30,000 VOLTS DC 


| PROBE KIT 


Measure up to 30,000 volte DC with the 
| Heathkit VI'VM and the 336 high voltage No. 336 
Probe. Precision resistor provides multip $s 
cation factor of 100. Can be used with 450 
any I! mopenm input VTVM. Housed ° 
ina tyrene two color sleek plastic Shog. Wt 
1 ib 


AWeathhil PEAK-TO-PEAK 
PROBE KIT 


: Peak-to-peak values not exceeding 
80 volte at a DC level of not more 

than 600 volta, can now be read 

directly by using 398-C Probe with 


N previous model Heathkit VTVM's 
o. 338-C or any VTVM with 11 megohm in 


50 put resistance. Probe construction 
features a modern printed circuit 
board for easy assembly. Frequency 


range 5 KC to Me 


Heathkit RF PROBE KIT 


The Heathkit RF Probe will permit 


| the measurement of KF voitages uy 


te probe onde for safety of operation 


Shpg. Wt : Ibs 


to 250 MC with an accuracy of 
10%. The limita are 90 volte 
AC and a DC level of 500 volts 


Designed for any 11 megohm - 

input VTVM. Modern atyling 

Polystyrene aluminum hous 

ing ~~ Ah insulation Ne. 309-C 


and printed circuit board for 


| easy assembly 


po. Wi 
1 Ib 


$350 Sh 
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(¢ 6-12 VOLT 


BATTERY 
ELIMINATOR 


Here ia the new 12 volt Heathkit 
Battery Eliminator so necessary for 
modern up-to-date operation of your 
Service Shop. Furnishes eit 6 or 

12 volt output which can be selected 

at the flick of a panel awitch Use the 
KE.4 to service all of the new 12 volt 

car rad.os in addition to the conven- (x, 
tional 6 volt modela v 


RANGES: 


This new Battery Eliminator pro 

vides two « ontinuoualy variable output voltage 
ranges. 0-6 volte D.C. at 10 amperes continu 
ously or 15 amperes maximum intermittent 
and 0 12 volte D.C. at 5 amperes continuoual 
imum intermittent. The output voltage is « 
as the cireuit uses two 10,000 mid i olensen 


oie 
ai ae 

a oll ee 

4s — oo N. 
revo ¥ e¥ i 

y 

nee hen, Plar, 

ung, *¥ duty "Diy, 

fee. 


or 7.5 amperes max 
n and well filtered 


The continuously variable voltage output feature is of definite 
aid in determining the starting point of vibrators, the voltage oper 


ating range of oscillator circuits, etc 


OTHER USES: 


The controllable low voltage DC supply has many other applications 
an be nicely used as a battery charger, or low 
voltage DC supply for electric trains. Has applications in high gain audio work requiring 


besides orimary use in car radio service work 


clean 1 


for battery powered intercommunication systems 


filament supply. Can be used for low power electro-plating or as a power supply 


AWeathhit 
VIBRATOR TESTER 


. kit | 


MODEL VT-1 | 


$1450 


Shpg. W1. 6 Ibs 


This time-saving 

device will quickly 

pay for iteelf in your auto 

radio service shop. 6 volt vibrat 

ors can be checked instantly on 

the Good Bad type meter scale. Operation 

requires only a variable DC voltage from 4 to 

6 volte at 4 amperes. Model KE-4 Battery 

Eliminator is recommended for this applica 

tion 

Five teat sockets provide for the testing of 

hundreds of interrupter and self-rectifier types 

Proper starting voltage is determined easily 

and aceurately. Over-all quality ia then un 

mistakenly indicated on the panel mounted 
meter 


Weathhdt VARIABLE VOLTAGE 
ISOLATION TRANSFORMER KIT 


Variable output voltage be 
tween 9) and 130 volta AC 
Rated at 100 volt amperes 
continuously and 200 volt 
amperes intermittently rhe 
winciple function of the Heath 
Cie Isolation Transformer is to 
isolate the cirouit being tested 
from line interference being 
caused by metors, appliances, 
ete. lt works backward too by 
imolating auch de 
vices from the line 
Many other uses, 
especially with 
AC DC type cir 
cuits. Do not con- 
furne the Heathkit 
lsolation ‘Trans 
former with the 
hazardous auto 
transformer type 
line voltage boosters 


MODEL IT-1 


Sheg. Wt. 
10 Ibs. 


AWeathheet 


| IMPEDANCE BRIDGE 
KIT 


MODEL 1B-2 


50 Shpg. Wt 
$59° 


12 Ibs 

The new Heathkit Impedance Bridge 
features built-in adjustable phase shift 
oscillator and amplifier. This instru 
ment actually represents four instru 
ments in one compact unit. The Wheat- 
stone bridge for resistance measure 
ments, the Capacity Comparison 
bridge for capacity measurements, 
Maxwell bridge for low Q, and Hay 
bridge for high Q measurements 


DESIGN: 


Panel provisions for external generator 

use. A new two section CKL dial, pro 

vides ten separate “units.” Ten sep- 
arate unita switch settings and 
fractions of units are — on «a 
continuously variable calibrated 
control. A special minimum capa- 
city shielded and balanced imped 
ance matching transformer be 
tween the generator and bridge 
circuit is automatically switched 
to provide correct San enesation 
of the generator circuit. The in 
strument uses ““.) precision re 
sistors and condensers in all meas- 
urements circuits 


HEATH company 


BENTON HARBOR 15 


MICHIGAN 


Streamlined Servicing | 


| (Continued from page 41) 


oe . } 


develop). It is wise, for this reason, to 
disconnect one end of the coupler and 
try another one even if the 
ground voltage seems normal 

If rotation of the control 
‘auses noise, hum, or screeching to 
accompany the distortion, the control 
is most likely at fault; replacement is 
the best remedy in such a case 


grid-to- 


volume 


A gassy power amplifier may cause 
distortion, particularly the type that 
occurs when the set has been in opera- 
tion for some time 

Misalignment can cause a 
cutting type of distortion 
the station § setting 
amount of distortion 
permitting its 


ax band- 
Changing 
will vary the 
present in such 
ready identifica- 
tion. Touch up the if. adjustments and 
note results. Return the slugs or trim- 
mers to their original settings, if their 
re-adjustment doesn’t 
tion. 


a case 


improve recep- 

A rubbing voice coil will cause dis- 
tortion. Move the speaker cone gently 
back and forth in a straight line and 
listen for “rub.” A broken spider on 
the speaker will introduc« ittle and 
distortion; so will a partly uncemented 
one. Inspection 
fects. Try adjusting the core of the 
PM speaker if the tone is thi: 

If the output transformer has been 
recently replaced 
distortion is present, try a substitute 
test speaker-output tran The 
one present may (in rare instances) 
be an incorrect replacement 

Shrill reception may be 
open in the plate bypass capacitor of 
the power amplifier. An open in the 
line bypass capacitor 
sponsible for shrill, noisy reception, 
particularly at the high end of the dial 
Bridge unit 

Hum: If hum is notea only when a 
station is tuned in, try reversing the 
plug, and note results If symptoms 
remain, check the external aerial by 
disconnecting it from the set—it 
be shorted to ground at the roof 
ticularly in rainy weathe1 

Hum that 
contro! at minimum is either originat 
ing in the audio section or the power 
supply. Try new audio tubes or bridge 
the filters 
supply 
test 


will reveal such de- 


and a hard-to-locate 


former! 


due to an 


may also be re- 


either to check 


may 
par- 


persists with the volume 


Disconnect the old power 
when the 
eliminate the 


bridging 
hum 


capacitors 
does not 
sometimes an open in the common 
negative of a capacitor will cause hum 
to be present even when it is paral- 
leled by a good unit. Then try the new 
capacitors once more 

A shorted or partially 
may be the cause of a hum that cannot 
be eliminated by reducing the 
setting to zero a 
reveal this defect 

Improperly-dressed pilot light 
may introduce hum be sure 
them away from the first audio tube 

Drift Check the dial-setting 
chanism. 


horted choke 


volume 


resistance test will 


leads 


to dress 
me- 
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Here is the most radically improved Sweep Generator in the a bales be 
history of the TV service industry. The basic design follows “a,” 
latest high frequency techniques which result in a combination 
of performance features not found in any other sweep generator. 


SWEEP: 

Sweep action is obtained electronically through the use of a newly 
developed controllable inductor, thereby eliminating all moving parts 
with their resultant hum, vibration, fatigue, et« 
Frequency coverage e ontirely on fundamentals, is 
continuous from 4 MC to 220 MC at an output level 


well over a measurable .1 volt rM. 
aystem, 43 Mc || MARKER: 
crystal controlled The same instrument incorporates a triple marker 
yee ne system with a crystal controlled reference. A variable 
marker— provi marker provides accurate coverage from 19 to 60 
sions for external MC on fundamentals, and 57 to 180 MC on cali 


marker 


brated harmonics. A separate fixed crystal controlled 
4.5 MC marker can be used for checking IF, band- 
pass, calibration, reference, etc. Provisions are also 
made for external marker use. A 4.5 MC crystal is 
supplied with the kit. 
POWER SUPPLY: 
The transformer operated Power Supply features voltage regulation for stab 
oscillator operation. Three sets of shi (od cabies are furnished with the kit. Sweep 
range is completely and smoothly controllable from zero up to a maximum of 50 
MC, depending upon base frequency 

Here is a fy Sweep Generator that truly no serviceman can afford to be with 
out for rapid, accurate, TV alignment work 
a ee 


1 Aeathhit 


SIGNAL GENERATOR | oii og 


KIT 


Automatic am 
plitude control 
cireutt ‘ n 
stant ou 
voltage 

lated powe 
supply 


The new Heathkit Laboratory t yp« 


MODEL SG-8 The new 
ignai senerator definitely eatab 
| lishes a new performance standard he 
$ 50 Shpg. W for a kit instrument. An outstand 
ing featur nvolves the use of 
© Bibs J] patel mocnted 30 micronmpser wean wind 
meter calibrated both in microvoltse L1G-1 
and percent modulation, thereby 
. | providing a defini reference level Y 50 
A The new Heathkit service type Signal Ge for using the Signal merater in ® 
oe erator, Model SG-8 incorporates many ce design work, gain measurements 
m sign features not usually found in this | selectivity, frequency respons Shpg. Wt. 16 Ibs 
A instrument price range. Frequency cover checks 
5 Aa ige is from 160 KC to 110 MC in five ranges, all on fundamentals, with 
y useful calibrated harmonics up to 220 MC. The RF output level is well in DESIGN 
J excess of 100,000 microvoits throughout the frequency range. ‘The oscillator Additional design features are copper plated shield enclosure 
9 circuit consists of a twin triode tube, one-half used as a Colpitts oscillator for oscillator and buffer stages resulting in effective double 
and the other half as a cathode follower output which acts as a buffer be shielding. Fibre panel control shaft extensions in RF carry é 
o tween the oscillator and external load, thereby eliminating oscillator fre ing circuits, thorough AC line filtering, careful shielding of Bu 
2 quency shift usually caused by external loading the attenuator network, voltage regulated B plus supply *. 2 
a A!l coils are factory wound and ad justed, thereby completely eliminat selenium rectifier. et« 
7 ing the need for individual calibration and the use of additional calibrating R 
Ph equipment. The stable, low impedance output, features step and variable RANGES 
attenuation for complete control of RF leyel. A separate 6C4 triode acts Frequency coverage from 150 KC to 30 MC all on funda 
as a 400 cycle sine wave oacillator, and a panel mounted switching system 


mentals in five separate ranges. Output voltage .1 volt with 

permits choice of either external or internal modulation provisions for metered external or internal modulation. Out 

Se MMO a TN ca ce put impedance termination 50 ohms. Transformer operated 
power supply 

’ Investigate the many dollar stretching features offered by 

NEW TF the LG-1 before investing in any generator for Laboratory 

o 


© Service work 


The Heathkit BG | produces a series { horizonta ver =i | 


bars on a TV sereer ince these bara are equally spaced 
they will quickly indicate pecture linearity of the receiver 
nder test without waiting for transmitted test patterns 
Panel switch provides “standby—horizontal and vertical 
position.” The oscillator unit uses a 12AT7 twin triode for 
the RF oscillator and video carrier frequencies. A neon 

relaxation oscillator prov low frequeney 

MODEL for vertical linearity tests. The instrument will & EA | 1 company 
also provide an indication of horizontal and 
BG-! vertical syne circuit stability as well as overall A 


peetare size. Operation is mimaple and merely 
S9Qse Seer BENTON HARBOR 15, 


March, 1955 A 


Aeathhet 


VISUAL- 


SIGNAL-TRACER 
KIT 


The new Heathkit Visual-Aural Signal Tr:.cer fe 
s| high gain RP input channel user 
with a newly demgned wide frequer 
modulator probe 


t 
aubet! . 


AURAL soe puiner 


stures 
a in eonjune- 
y range de 
High KF sensitivity permite ig 
tracing from the reeeiver antenna input 
gain uilable for 
exploration. Both input channels are cons 
tored by an eleetron ray be 
as well as aural indications n be t 


NOISE LOCATOR: 
A decidedly unusual feature a 


the whe 


tion 


eparate low 
ido 


antly mor 


channel and probe av erreuit 


m indivwator es th 


used in eonjune with 


a De 
cult Ccompone:r 


yetem potential ia applied t 
and the action of the 
os heard. Invaluable for ferreting out 
sutors, controls, IF and px 


WATTMETER: 


Built-in calibrated wattmeter cireuit « 


ler tent 


wer tr { 


equipment un 
wtp btatestac 


Separate jx 
m purposes. Saves vul 
The same panel term: j ‘ 
erlook the many interesting eer i ta } e® pre 
goal Tracer work for you by aa 


ee jot 


time and money 


AWeathiét CONDENSER CHECKER KIT 


MODEL C-3 


$4972 rs 
eathit“G” METER | eather | 


KIT | AUDIO OSCILLATOR 
KIT 

MODEL QM-1 | MODEL AO-1 

$445 | ‘2450 


Shpg. Wt. 14 Ibs | Shpg. Wt 
10 Ibs 


crease your 


the first practica " 
the price range of schools, laboratories, TV 
This ine 


aimulate conditions eneor 


experimenter trument will ena 


untered in practs 
measure the performance of coils or conden 
we actually encount LA 


Measures Q of condensers 


ing (re juene 


are read directly 0) mucroampere Sur re 


KF res 


lator 
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circuits 


brated meter soale stance, 


and the coils, Ow 
supplies RP frequencies 150 KC to 

1s Mé 
capacity 
wo 450 
MMF 


joes this instrument can perform 


dutributed capacity of necting 


in four ranges. Calibrate 
of 40 MMF 


with vernier of 23 


with range 
MMI 


Investigate the many serv 


VOLTMETER 


LINE INPUT 
Pu 
(A) 
GREEN Pe YELLOW Hite SwEBULS 
eu6 6UL we Bu Nj oer. 
fect POrER AMP =6CONY pame | (TAR 


Line use aCicaTor Eur 


2.———_——_-o aT ENDS OF EacH 
LINE CORD SECTION 
SOLOE® LINE CORD SECTION TO 
(8) TERMINALS OF EACH BAB 


Fig. 3. Two methods of checking for an 
intermittently open heater. (A) Voltmeter 
test; (B) bridging each heater with o 
colored bulb—if a heater opens, the 
bulb in parallel with it will light up. 


Next, try a new oscillator tube 
When tube replacement doesn’t re- 
move the symptoms, replace the oscil- 
lator coil (if voltage and resistance 
measurements in the converter reveal 
no defect) 

Whistles and squeals: These may be 
due to a loss of capacitance in the 
output filter capacitor, an open screen 
bypass in an rf. or if. stage, an open 


plate bypass in the power amplifier, a 
missing shield or poor shield contact 
to ground, improper lead dress in if 


stages, or misalignment 


Intermittent reception: If tube heat 
ers are seen to light intermittently 
wiggle the line cord p checking 
whether it is defective (Be sure also 
to check the power outlet.) 


An intermittently open heater in a 


tube may be the cause of the trouble 
to locate it, check heater voltage when 
the intermittent has disabled the set 
The tube across which the full ling 
voltage is read is the defective one. 
See Fig. 3 

In many recent-make a.c.-d.c. sets 
printed circuits will be found in the 
audio stage Fig. 4 shows a coupling 


When an 
checked for in 


plate used in various radios 


open capacitor is to be 


circuits of this type, the capacitor may 
be bridged at either the terminals of 
the printed circuit unit to which it is 
brought out, or at the tube elements 


Manufacturer's 
will identify the 


to which it 
data on the 


connects 
schematic 


terminals of the printed-circuit unit 
employed 

Tests are essentially the same as in 
the case of non-printed circuits, but 
replacement considerations are some- 
what different. These are outside the 
scope of this article and have been 
described in other articles in this 


magazine - 
Fig. 4. Shown here is the use of a print- 
ed circuit Couplate in the output circuit 
of the first audio amplifier of a radio. 


5085 
COUPLING PLATE POWER ane 


onrector 
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t Aeathhit 


. 20; 
ere Ma, fag 
or & 
4 CK LT ad es 
r - construction 


new harhens 
type wiring 


‘ ; closer toler- 
4 | T apce resistors 
. 


Improved smooth running 
roll chart mechanieal acon 


The Heathkit TC-2 Tube Checker was primarily de- 
signed for the convenience of radio and TV servicemen : 


and will check the operating quality of tubes commonly 


encountered in this type of work. Test set-up proced att 8P og 
ure is simplified, rapid, and flexible. Panel sockets oy, f. of 
accommodate 4, 5, 6, and 7 pin tubes, ectal and [octal, aes 


7 and 9 pin miniatures, 5 pin Hytron, and a blank 
socket for new tubes. Built-in neon short indicator, 
individual 3-position lever switch for each tube element, spring return 
test switch, 14 filament voltage ranges, and line-set control to compensat« 
for suppiy voltage variations, all represent features of the TC-2 


Results of tube tests are read di 


AMeathhil rortaste AS oe Age tay, FR 
TUBE CHECKER KIT 


The portable model is MODEL TC-2P 
supplied with a strikingly 


attractive two-tone cabi $ 50 
net finished in rich ma- e 


shorted elements, open elements 
and continuity. Wiring procedure 
has been simplified through the us 
of multi-wired color coded cable pro 
viding a harness type installation 
between tube sockets and lever 


switches. This procedure insures 
roon proxylin impreg- standard assembly and imparts a “factory built" appear 
nated fabric covering with Shpo. Wt ance to the instrument. New Construction Manual furn 
a contrasting gray on the 15 Ibs ishes detailed information regarding tube set-up procedur: 


sary for release of factory data 


inside of the detachable cover | for testing of new or unlisted tube types. No delay neces 


. AWeathhil tv PICTURE TUBE 
Weathhil ReGuiated TEST ADAPTER 


POWER | lhe Heathkit TV Picture Tube Test Adapter 


used with the Heathkit Tube Checker Kit, will 
quickly check picture tubes for emission 
t 


shorta, ets amd determine tube quality. (on 
SUPPLY KITI sists of standard 12-pin TV tube socket, four No. 355 
feet of cable, ox | socket connector, and data e 
heet $450 nga, Ww? 


MODEL PS-2 cermin meme meee eee eee eee 


—— Aeathhit 
$3 50 15 tbs : DECADE RESISTANCE KIT 


I'wenty 1 resistors are decaded 
Here is a source of regulated D.C. voltage for circuit de | MODEL DR-1 in fi 


n ohm steps to provide any 
velopment work. Power supply voltage and current drain value between | ohm and 99,099 
to the circuit under test are constantly monitored by th« $1950 ohbme. Sturdy ceramic switches 
4 panel mounted meter. Separate 6.3 volt at 4 ampere | . with silver plated contacts insure 
A.C. filament source available. The regulated and variabk reliable service. Use the [decade 


output voltage will be constant over wide load \ ariations = - = —— TS vv BH 
and hum ripple will not exceed .612% at 250 volts under a | ¥ . any application requiring a wide 
1) MA load. Completely isolated circuit, standby switch range of precision rematance values 
and other desleabl features, make the Model PS-2 ex- ca eee ns 
tremely useful in a wide variety of applications Am, 
, 
cmc Ee cee 


\ 
Heathéét AUDIO GENERATOR KIT 1 ,,.2ECADE CONDENSER KIT 


Heathkit Decade Condenser MODEL DC-1 


wovides a ready source of } 
J 


values from 100 mmf to .111 mfdu 
clusive in capacity steps of 100 mmf $16°° 
° . . 


Here is an Audio Generator with | 
Silver plated contacts on husky c« 
ramic switches, aseure positive on 
tact for each switch position. Preci Shpg. Wt 


features generally found only in the 
most expensive instruments. Sine 
wave coverage from 20 cycles to 1 
Megacycle—response flat Ll db 
from 20 cycles to 400 Ke—continu- 
ously variable and step attenuated 
output. Because the output voltage 
is relatively constant over wide fre- 5 r+] 
quency ranges, the AG-8 is ideal for $s 2 9 
running frequency response curves +. 


in audio circuits. Once set by means Shpg. Wt. 11 Ibs | A I ‘a | co m Pp © | n y 
A 6 A a ‘ 


mon miver mica con 


Ibs 


densers l accu 


racy for clom 
tolerance 


MODEL AG-8 


accurate 


work 


of the attenuator, this voltage may 

be relied upon for accuracy within + 1 db. Instrument features 
low lempedanes 600 ohm output circuit and distortion less 
than .4 of 1% from 100 CPS through audible range 


A® 
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Um 


PREAMPLIFIER 


a 


KIT 


you Audiophiles have asked for and at a down-to-earth price level 

Jeautiful satin gold baked enamel finish, striking control knobs and 
arrangement, attractive custom appearance and entirely functional 
deaign 


DESIGN: 


Uses three twin triode tubes in a shock mounted chassis, 2-12AX7 and 
1-12AU7. Features tube shielding, plastic sealed color coded capacitors 
smooth acting controls, good filteri excellent decoupling, low hum 
and note level, and all aluminum cabinet. Special balancing control for 
absolute minimum hum level. Cathode follower, low impedance output 
cireuit for complete installation flexibility 


SPECIFICATIONS: 


Provides five switch selected inputs, 3 high level, and two low level 
each with ind'vidual level controls.4 position LP, RIAA. AES, and 
early 78 equalization switch—4 position roll-off awitch, 8, 12, 16 with 


position Se 
"5, treble | 


one flat 
at HOC 


rate tone controls, bass 18 db boost and 12 db cut 
> db boost, and 20 db cut at 15,000 CPS. Power re 


Single 
*Witehin 
Wound Colly 


ob bang 
8 — pre. 


Heathkit 


AMATEUR 


TRANSMITTER KIT 


The Heathkit AT.1 
established a high 
has been enchusiastically accepted 
by hundreds of experienced 
ators as well as beginners. Power in 
put up to 35 watta for the novice and 


lranamitter has 
and 


reputation 


oper 


rn suitable as a standby exciter for your 

@ ' aS “ higher powered rig la on 
Crystal a et vin fodel AT-1 can be crystal or 
®xeltation vPro ue YS) VFO excited and operates on 80, 40 
tered operation” v 20, 15, 11 and 10 meters. The pre 
‘ . wound coils with the oscillator and 
ste amplifier are awitched simultaneoualy 
MODEL AT-1 by the rugged band switch. Meter switch 
‘ allows a reading of the final grid and plate 


current on the panel mounted meter. Mod 


ulator input and VFO power sockets are pro 
vided as well as a key jack for CW operation 


f $2959 


Shpg. Wt. 16 tbs 


t Other features include a crystal socket 
standby sawitch, key click filter, AC line 
filter, good shielding and a 52 ohm coaxial output. The 425 volt, 100 
‘ milliampere power supply and 5U4 rectifier are more than adequate for 
. the 6AG7 oacillator multiplier and 6L4 amplifier doubler 


AWeathhit 
GRID DIP METER KIT . 


The invaluable instrument for Hams, servicemen and experimenter Heathkit ANTENNA 
Useful in TV service work, for alignment of traps, filters, LF stag 
provides a relative indication of power in tronamitter stages. ('e MPEDANCE METER KIT 
wovides a relative indication of power in transmitter stages. Use it 
or neutralisation, locating parasitics, correcting TV, measuring 
CL and Q of components, and determining KF cireuit resonant ed MODEL AM-1 Determine antenna reson resistance 
frequencies. The variable meter sensitivity control, headph transmiason line surge inpedance d re 
jack, 500 microampere Simpaon meter, continuous frequency cove $ 50 ceiver input impedance. Works with one 
age from 2 MC to 250 MC. Prewound coil kit and rack included ° half and one-quarter wave lines. half wave 
and folded dipoles, harmonic motule and 
LOW FREQUENCY COILS Shpg. Wt beam antennas. Resistance type SW R bridge 
Low frequency range extended to 345 KC by the use of two ad MODEL GD-1B 2 ibs. —100 microampere meter —[requency range 
ditional coila. Complete with dial correlation curves, Set J41-A 50 Sh w 0-150 MC— i , 0-600 ob 
” a impedance range U ) os. 
for GD-1B and set 341 for GD-LA, Bhipg. wt. 1 tb. Price $3.00 $ y4 
Ss. 


AMeathhit 


For the Heathkit AT-1 
mitter, Will handle power up to 
Matches a wide range of antenna 
work and neon indicator. A tapped inductance provides arse 
and a transmitting type variable condenser sets it ‘rig! 
Will operate on the 10 through 80 meter bands 


Transmitter or any mparable Ar 
75 watts at it > ob 
! eL ty 


mpe es with 


ad) 


Here is the exciting new Heathkit Preamplifier with all of the features ©* 
\ 


HAM EQUIPMEN 


ANTENNA. COUPLER KIT 


steur 
mxial input, 
pe tuning net- 


quivenente from Heathkit Williamson Type 
mplifier power supply 6.3 volta AC at 1 am- 
pere, and 300 volts DC at 10 MA. Over-all 
dimensions 12°," wide x 5 4" deep x 3%" high. 


APPLICATION: 

The new Heathkit WA-P2 Preamplifier has 
been designed to operate with any of the 
Heathkit Williameon ‘Type Amplifiers and is 
directly interchangeable with the previous 
Model WA-P1 Preamplifier unit. Order your 
kit today and enjoy completely amooth con 
trol over the operation of your Hi-Fi system 
Obtain the exact tonal Geleses of bass and treble with the precise degree 
of equalization you want. Note that the design of the WA-P2 accommo- 
dates the newly established RIAA curve 


i —_—-—— 


chases 
net 


ted 
plate cabit 


Sn 
Brand fir 
ns 411, Aer 
p j ty ‘/ 
! E W diet “lip, s ud 
‘ 
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HEATHKIT 


VFO. KIT 


The new Heathkit VFO is 
| the perfect companion to the a » 
Heathkit Model AT-1 Trans unt 160” hg aectro® 
mitter and it has sufficient out- Ayre "hry, Cove, ga0® 4 cee ra] 
put to drive any multi-stage utp rt ig* 1, coul avo a ge: 
transmitter of modern design "oly < <7 yolt® . 
Good mechanical and electzical Oh gu - 
design insures operating sta Pi 
bility. Coils are wound on MODEL VF-1 
stable, heavy duty, ceramic forms using Litz F 
or double cellulose wize coated with Poly- 50 
styrene cement and baked for humidity pro s be 
tection. Variable capacitor of differential o 
type construction, especially designed x 
| for maximum SenGentend Kit ie fur Shpg. Wi. 7 Ibs ey 


nished with a carefully precalibrated acale 


which provides well over two feet of « ooth a 


2 length. Sm ting 
ont 
vermer reduction drive and illuminated dial provides easy tuning 


and zero beating ‘ 
at .45 amperes, and 250 volts 


Power requirements 6.3 volta At 


DC at 15 mils. Just plug it into the power receptacle provided on 

the rear of the AT-1 ‘Transmitter. Seven band coverage 160 9 
| through 10 meters with 10 volt average RF output. Uses 6AU6 "‘p 

electron coupled Clapp oscillator and OA2 voltage regulator sy 
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Tlew 1OW PRICED 
HEATHKIT SINGLE UNIT 


Williamson Type High Fidelity 


AMPLIFIER KIT 


kit Hi-Fi Amplific 

as been designed 
range high fidelity 
tial saving 


the ba equa 


LOW PRICES 


The igh 


tion has been made jx 


COMPONENTS: 
The new Heathkit W-4 use 


CONSTRUCTION: 


Here is the opportunity eve onomy t ‘ enthusiast t 


act circuitry pre 
h at thes 


Hi-Fi repr { { fine re q must " ed st } : netructi Manual « 


knowlerdg 


new MWeathhel 20 Watt 
High Fidelity AMPLIFIER KIT 


In keeping with the progressive policy 
of the Heath Company, further im prove 
ment has been made in the already fam 
ous Heathkit High Fidelity 20 Watt 
Amplifier, Additional reserve power has 
been obtained by using a heavier power 
transformer. A new output transformer 
esigned and manufactured especially 
for the Heath Company, now provider 


output impedances of 4, 8, 16 and 500 


MODEL A-98 ohma,. The harmonic distortion level will 


not exceed | at the rated output 


$3 5°° aD wae! Heath 
* / e * a 1 ae 


PS to 20 
;' , woost and cut) bass and 
hp Wt. 24 Ibs 
Shpg . one contre Four switch selected 
ke ar 1s special hum balar v 
Flexibility is emphasized in the 


put circuit i pro ializatior ili t devices is incorporated 


magnetic preamplifier and first audie amplifier. 12AU7 two 
amplifier with tone controls. 12Al voltage amplifier and phase 
wo 6L4 push-pull beam power output and 5U4G rectifier 
» Heathkit Model A-9B is excellent for custom installation and 
is designed for outstanding service at a very reasonable coset 


afew pleasant } 


COMBINATIONS AVAILABLE 


with ¢ rv super-range’’ tra 


‘exprent only 5SQ0ed S 


hicag 
mal nelucde 


and pov 


txpreae only ODO 


Aecathhit SIX WATT 
AMPLIFIER KIT 


An outstanding value, this econom 
ally priced 5 watt Amplifier is 
ible of performance expected 

in much more expensive unit 

tts output will ever 

sl home applications 

bb will be more than 


this purpose 


MODEL A-7B SPECIFICATIONS 


Iwo switch selected put ire ava 
50 ble for crystal ar é mic phone 

Q pickuy tuner, ‘TV i tape re 
. corder, and carbon type microphone 
Model A-71} features separate bass 
| treble tone controls, push-pull 

balanced output stages, output im 
ped F a an l ohme, and extremely wide frequency 
range i“wd re St 0 KC. Not just a souped up Af 
in jot wmer operated power 


supply and goo Ite sult in r onally low hum level 
MODEL A-7C 


Provides a preamplifier stage com pensa tio 


variable reluctance cartridge microphone. § 


COMBINATIONS AVAILABLE 


} Amplifier kK ! ae fain Ampli 


Here ia the far 

servedly earned hig 
fisturtioniess, clean musical reprodu 
than adequr te power reserve 
OUTPUT TRANSFORMERS 
The outsta a W sre | el 
Acrosound TO-300 out 


j wer 


SPECIFICATION 
Frequency response 


lor ea 


CONSTRUCTION MANUAL 
This fine | 


March, 1955 


Transformer 


$69.50 
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company 
BENTON HARBOR 15, 
MICHIGAN 


—— 
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Wator tub, 
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r 
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4 Bands 


ee Aeathhil communications 


ETP 7 Prememnmanee 
RECEIVER KIT 


: 
i . if 
' é Be 
| lent example of tyy Heath Company ability to produce top quality kit merchandise at ‘ 
wily low price he AK cations Receiver. Here is a transformer operated all- ? 
wave receiver with f red features and rone of the disadvantages commonly ¢ intered : 
¢ ' 1 
pe er empl high gain m ature tubes and IF transtormers, chassis 1 ted "PM 
headphone jack, slide rule with Ham Bands plainly identified ’ g with 
etary drive. : i reqquete rage { m 550 KC to M 4 Bands. with 
a! bandapread g 1 dogg se sanies, Oithan tentaves ane EE on trol w GC on-off 
switch hone-astandby-("W " witel rewound coils in a shietded turret @ opper 
{ j i ’ 
ted an and shielding 
BEO mixer stor, 12BA6 IF amplifier, 12AV6 detector-first a 1 ) beam 
j 12BA6 BFO os tor 
A le rol plate is pro- RECEIVER yore 
hone , the cabinet of » rder } Proxylin impregnated tabr 4 
- a the optional Heathkit calunet feat ue cabinet available for BR-2 and AR eive 
” in ¥ = 
Witey, "Me wt vluminum panel Includes aluminun —e flo ! reinforced 
bh speaker grill and protective rubber f 
= a ne For BR-2 Receiver, Cs 
Shipping weight 5 ibe 
AR-2 Receiver, Cablis 
Weathect FM TUNER KIT Poacher (Sama 
Neve fe on FM Tuner thet con toca §» SROADCAST SAND 
wit! ¥ H-I Ampliher or through the 
a icinctwunores | RECEIVER KIT 
pletely AU operated to eliminate probiems 
usually encountered in “economy type Ai 
DC tuner circuits. Features 8 tube circuit with =f The Model BI Broadcast Band Receiver is designed 
eparate mixer and lator, 3 double tuned especially for tl heg er without any sacrifice of 
LF stages f wed by a limiter diseriminator quality. This receiver features a transformer operated 
providi.g maximum sensitivity and selectivity power supply, high gain m ture tubes, sharply tuned 
,croms the full PM frequency band of 8&8 MC IF transformers, new rod type built-in antenna, and a 
MODEL FM-2 to 108 MC. The tuning unit is factory assem- trouble-free planetary t g system. Exceptional per- MODEL BR-2 
bled and adjusted, thus eliminating tedious formance with u ‘a high sensitivity, good selec- 
$s 50 critical “front end Rapynens peeniome Phe tivity, and excellent tone quality from the 5'4" PM 
attractive alide rule | Vernier tuning chassis mounted weaker. Can be used either as a re $s 50 
7 cor we to make the Hes kit FM Tuner ceiver, tuner umplifier. Uses 12BE6 mixer- e 
sitnple to operat wecillator 12BA6 IF amplifier, 12 AV6 detector, 12A6 
Shpg. Wt. 8 Ibs beam jower output, and 5Y3 reetifier (Less Cabinet) 
cE, : e Shpg. Wt. 10 Ibs 
. 


WAtwur 5-1175 


SHIP VIA 


[} Parcel Post 
(} Express 
Freight 


Best Way 


PLEASE PRINT) 


QUANTITY 


Enclosed find 
Please ship C.0.D 


check money order for 
postage enclosed for 


pounds the express agency at time of delivery 


ITEM MODEL NO PRICE 


On Express orders do not include transportation charges—they will be collected by 


ON PARCEL POST ORDERS insure postage for weight shown ORDERS FROM C..NADA and APO's must include full remittance 
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RADIO & TELEVISION NEWS 


From NEWCOMB’S 
Big, NEW HI-FI LINE 


The two new Compacts, with amplifier, preamplifier and control unit all 
in one... the new Classic 200 FM-AM Tuner, the answer to years of de- 
mand...just three of the twelve all new components in the Newcomb 
line —a line which offers an amplifier for every hi-fi need. All twelve 
reflect the engineering leadership for which Newcomb has been famous 
since 1937. Visit your dealer...see and hear the full Newcomb line and 
you'll understand why Newcomb is you best buy in hi-fi! 


NEW AUDIO 
EQUIPMENT 


MAGNETIC CARTRIDGE 
Recoton Corporation 147 West 22nd 
Street, New York 11, New York has in- 
troduced a new magnetic cartridge 
which is moderately priced 
The Model 500 is of the turnover 
type, using separate stylus for 78’s and 
33’s. It may be installed in any stand 
ard tone arm equipped with '2” center! 
mounting holes. The cartridge features 
a push-pull coil assembly which can- 
cels out hum originating in turntable 
motors and nearby electrical appli- 
Additional protection against 
hum pickup is afforded by a Mu- 
metal shield around the pole-piece as- 
embly 
Frequency response of the cartridge 
irtually flat from 20 to 16,000 cps 


ances 


Hi-Fi COMPLICATED? EXPENSIVE? 
NOT WITH NEWCOMB'S COMPACT 12! 


Newcomb offers every music lover authentic high fidelity with a minimum of 
expense and trouble in the new Compact 12. Provides unequalled flexibility 
and range of sound control. Needs no cabinet. Just plug it in, connect it to a rec- 
ord changer and speaker. But if you prefer to use cabinetry, it includes Newcomb's 
exclusive “Adjusta-Panel” feature for easy installation. Simple to move — ideal 
for apartments! U/L approved 
Compact 10 —A simpli. 
fied 10-wott version of exceptional 
performance 


Compact 12 Specifications 


12-watt high fidelity amplifier — preamplifier —contro! unit 
« less than 1% distortion at 12 watts « response +1 db 
to 20,000 cycles « separate crossover and rolloff controls give 
346 different recording curves « input selector and rumbie 
filter « 7 inputs « mike input « tape input « output to tape « 
wide range separate bass and treble tone controls, bass range 
7 ' ‘ aa! i - » 15 db to +18 db, treble range 18 db to +16 db « hum 
High compliance and low mov ing mass balenbe comteel o Gaus lavel eatrel o Baweneed Geclen loud 
permit excellent tracking at 6 to 7 ness control « size only 4¥e” high # 1242” « 9” 
grams, with distortion reduced to a 


practical minimum 
A descriptive sheet is available from 
the company 


FOR SUPERIOR RADIO RECEPTION 
NEW Classic 200—2 knob FM-AM Tuner 


PREAMP-EQUALIZER CONTROL 
A preamplifier-equalizer control unit 
for sound reproduction systems has 
been added to the Webster Electr 

Company line of audio equipment. 
Designated as the Model 97-0, this 
unit can be used to control the tone 
and volume of a radio, tape recorder 


For years now, satisfied Newcomb amplifier 
owners have asked for a tuner by Newcomb. Here 
it is— the Classic 200 high fidelity tuner to deliver 
the utmost to a fine amplifier! It, too, is compact 
in size 


Designed for use with any amplifier having its own controls 
Fully enclosed, beautifully finished to use as is, or the ex 
Clusive “Adjusta-Panel"’ makes cabinet installation simple 
U/L approved. Output is 10 volts at less than 44%. 1 volt at 
less than 4/100%. Effective to 200 feet from amplifier. Many 


new circuit advances in both FM and AM sections. Results 
30 db of quieting with only 14% microvolts input on FM. 1 
microvolt AM sensitivity for 1 volt output. Only 6%” high « 
live” 211%" 


television set, or phonograph, and to 
provide equalization for all types of 
phono records 

The unit has two equalize 
tors; one for high-frequency 
and one for low-frequency 


selec 
roll-off 
turnover! 


eour 
roe ever" 
wane 


“Hi-Fi Is For Everybody” Explains the how and why of authentic 
high fidelity » How to buy and install economically « Informa 
tive and thoroughly illustrated « Not a catalog 


N EWC OM Bien once: 


NEWCOMEB, Dept. F-3 
6624 Lexington Ave., Hollywood 38, California 


Here's 25c for new book 
“Hi-Fi Is For Everybody 

Please send free catalog 
of Newcomb’s complete 
line of 12 new hi-fi prod 
ucts, plus name of my 
nearest Newcomb dealer 


which provid combina 
tions of setting aS a 8ix-position 
it selector for a tune ‘vision 


tape recorder, microphone, and 


magnetic and ceramic cartridges 


Merch, 1955 
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FISHER 


FM TUNER %22¢ 
World’s Best by LAB Standards 


FE” almost two decades we have been producing audio equipment 
of outstanding quality for the connoisseur and professional 
user. In the cavalcade of FISHER products, some have proved to 
be years ahead of the industry. THE FISHER FM-80 is just such 
a product. Equipped with TWO meters, it will outperform any 
existing FM Tuner regardless of price! The FM-80 combines ex- 
treme sensitivity, flexibility and micro-accurate tuning. Despite its 
full complement of tubes and components, the FM-80 features an 


unusually compact chassis of fine design Only $139.50 


Outstanding Features of THE FISHER FM-80 


@ TWO meters, one to indicate sensitivity, one to indicate center-of-channel 
for micro-accurate tuning. @ Armstrong system, with two IF stages, dual 
limiters and a cascode RP stage. @ Full limiting even on signals as weak 
as one microvolt, @ Dual antenna inputs: 72 ohms and 400 ohms bal- 
anced (exclusive!) @ Sensitivity: 144 microvoles for 20 db of quieting on 
72-ohm input; 3 microvolts for 20 db of quieting on 300-ohm iaput. 
@ Chassis completely shielded and shock-mounted, including tuning con- 
denser, to eliminate microphonics, and noise from otherwise accumulated 
dust. @ Three controls Variable AFC/Line-Switch, Sensitivity, and 
Station Selector PLUS an exclusive Ourput Level Control. © Two bridged 
ourpuss. Low-impedance, cathode-follower type, permitting output leads 
up to 200 feet. @ 11 mbes. @ Dipole antenna supplied. Beauriful, 
brushed-brass front panel. @ Self-powered. © whicur: 15 pounds, 
@ size: 12%" wide, 4” high, 844" deep including control knobs. 


Price Slightly Higher West of the Rockies 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 


FISHER RADIO CORP. + 21-2: 44th DRIVE - L. I. CITY 1, N.Y. 


The Model 97-0 has a frequency re- 
sponse of 20 to 20,000 cps, = 1 db. It 
is 15” wide, 4” high, and 9” deep 

Further information is available 
from the Sound Sales Division of the 
firm at 1900 Clark Street, Racine, 
Wisconsin 


NEW 4-INCH PM SPEAKER 

Quam-Nichols Company, Marquette 
Road and Prairie Avenue, Chicago 37, 
Ill. has developed a new speaker of ex- 
tremely shallow construction which is 
designed to solve the technician's prob- 
lem where space and cost are of primary 
importance. 

The “Little Four” (Mode! 4A06) is 
a rugged 4” PM type with a miniature 
magnet construction which permits its 
installation in any radio or TV set. It 
has RETMA standard rim mounting 
holes and .58 oz. Alnico V magnet with 
U-shaped pot. Maximum watts input is 
2.5. Voice coil impedance is 3.2 ohms + 
10% 

A data sheet on this speaker is avail- 
able upon request 


10-WATT AMPLIFIER 

Webster Electric Company, 1900 
Clark Street, Racine, Wisconsin has 
announced the addition of a 10-watt 
audio amplifier to its line 

Known as the Model 96-10, this am- 
plifier has a frequency response at | 
watt output of 20 to 40,000 cps, flat 
within .3 db. At 10 watts output, re- 
sponse is flat +0.5 db 20 to 22,000 cps 
Harmonic distortion is .3 per-cent at 3 
watts, 50 cycles and .75 per-cent at 
10 watts, 50 cycles. Noise level is - 80 


db below 10 watts. Output impedances 
of 4, 8, and 16 ohms are available 
The amplifier is 12” wide, 6%” deep 
and 6%” high It weighs 16 pounds 
and is finished in antique copper 
Further information is available from 
the Sound Sales Division of the com- 
pany in the form of Bulletin R&SA1 


STEREOPHONIC RECORDER 

The Pentron Corporation, T77 South 
Tripp Ave., Chicago 24, Illinois has 
designed and built a new stereophonic 
“Dynacord” magnetic tape recorder 
which is the heart of the firm's “All- 
Electronic Orchestra.” 

This new “All-Electronic Orchestra” 
consists of a specially designed “Dyna 
cord” recorder and reproducer, incor- 
porating six separate high-fidelity loud 
speaker systems. In playback, each 


RADIO & TELEVISION NEWS 


recorded channel is fed through a 
separate loudspeaker system resulting 
in true stereophonic sound with the 
additional advantage of spatial per- 
spective. 

The unit has a professional tape 
transport mechanism plus six pream- 
plifiers with vu meters, all mounted in 
the upper part of a console. Each vu 
meter gives recording level control for 
monitoring each of the six individual 
channels. ‘The lower part of the con- 
sole houses the mixer, power supply 
and six power amplifiers. The purpose 
of the mixer is to electronically mix 
six channels for monitoring during re- 
cording, at the same time maintaining 
isolation of the different tracks 


DUAL-CONCENTRIC SPEAKERS 

Plessey International Ltd Ilford, 
Essex, England has developed two new 
dual-concentric loudspeakers, one a 12” 
and the other a 15” 

Each unit has a 6" x4” elliptical 
loudspeaker, with a speech coil of alu- 
minum wire, mounted concentrically 
with the low-frequency cone, giving a 
good high-frequency response with 
wide polar distribution. A crossover 
network, operating at a frequency of 
2000 cps, is mounted on the arms of 
the bass loudspeaker. This network 
employs an air-cored inductor and a 
paper dielectric capacitor to ensure 
reliability and freedom from distor- 
tion 

In the 12” model, the speech coil is 
1” in diameter and works in a field of 
either 10,000 or 12,000 gauss, accord- 
ing to the requirements of the cus- 
tomer, while the high-frequency speak- 
er has a flux density of 8500 gauss 
Frequency coverage is 40 to 15,000 cps 

The 15” model has a 2” diameter 
speech coil and works in a field of 15,- 
000 gauss with a total of 228,000 lines, 
while the high-frequency speaker has a 
flux density of 12,000 gauss. Response 
extends from 20 to 17,000 cps 


SPEAKER-MICROPHONE 

Telex, Inc., Telex Park, St. Paul 1, 
Minnesota has combined a new dynam- 
ic speaker-microphone into a small, 
compact, low cost unit 

Designated Model #100, the unit is 
housed in a steel and thermoplastic 
case which can be mounted in the mike 


housing of dictating machines, port 
able radio transceivers, and other elec 
tronic apparatus where a_ transmit 
ting-receiving unit is desired. An ex 
ternally - mounted transformer for 
matching the microphone to the grid 


circuit is a ilable 
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SWEEPING THE COUNTRY 


The Greatest Advance 


IN AMPLIFIER DESIGN 
IN TWENTY YEARS! 


FISHER 


Z-MATIC... 


T the recent Audio Fairs in New York, Chicago, Boston and Los 
Angeles, by far the greatest crowds were to be found listening 

to demonstrations of FISHER Z-Matic, one of the outstanding 
technological advances in amplifier design in twenty years. Regard 
less of the speaker system, be it a modest 8” unit or a giant assem- 
bly, the vast acoustic improvement contributed by FISHER Z-Matic 
is mstantly apparent, and truly astonishing. For Z-Matic has at one 
stroke eliminated the energy-wasting, distortion-producing mis- 
match that has prevented the complete union of speaker and ampli- 
fier ever since the advent of electronic sound reproduction, Z-Mati 
is now built into all FISHER amplifiers, at no increase in cost 


50-Watt Amplifier - Model 50-AZ 


100 watts peak! World's finest all-criode 
amplifier niform within | db, 5 
100,000 cycles. Less than 1° distortion 
at 5O watts. Hum and noise 96 db below 
full output. Oversize, quality components 
and finest workmanship. $159.50 


Master Audio Control - *s'° 


“Finest unit yet offered Radio and 

V News. 25 choices of record equali 
zation, separate buss and treble tone con 
trols, loudness balance control. § inputs 
and 5 independent input level controls 
two cathode follower ourputs 


Chassis, $89.50 *¢ With cabinet 97.50 


What Z-Matic Does 


@ Multiplies the efficiency and effective audible 
range ot any speaker system, regardless of size 

@ The continuously variable Z-Matic control 
permits any setting, according to personal taste 
or the requirements of the speaker system 
@ Eliminates need for oversize speaker enclo 
surcs and automatically corrects inherent def 
ciencies in speaker or speaker housing 

@ 7-Matic must wot be confused with tone, 
equalization, loudness balance or damping fac 

tor controls, It is an entirely new deve lopment 


@ Only FISHER amplifiers have Z-Matic 


A Word to Our Patrons 


Your FISHER 50-A or 70-A amplifier can be 
readily equipped with Z-Matic. A complete kit 
of parts and easy-to-follow instructions ar 
available at a cost of only $2.50 w cover 
handling. Give serial number and model 


25-Watt Amplifier « Model 70-AZ 


50-werts peak! More clean watts per dollar 
Less than 445% distortion at 25 wars (0.05 

at 10 watts.) Response within 0.1 db, 20 
0,000 cycles: 1 db. 10 w $0,000 cycles. Ham 
and noise virtually non measurable! $99.50 


WRITE TODAY POR COMPLETE SPECIFICATIONS 


FISHER RADIO CORP. - 21-23 44th DRIVE « L. I. CITY 1, N. Y. 


100 


Pine eh CCOSbOUGS 


FOR THE FULLEST ENJOYMENT 
OF YOUR HOME MUSIC SYSTEM 


FISHER 


ACCESSORIES 


MIXER-FADER + Model 50-M 


NEW! Electronic mixing or fading of any two signal 
sources (such as microphone, phono, radio, etc.) No 
insertion loss. Extremely low hum and noise level. High 
impedance input; cathode follower output. 12AX7 tube. 


Self-powered. Beautiful plastic cabinet. Only $19.95 


PREAMPLIFIER-EQUALIZER - 50-PR 


Professional phono equalization. Separate switches for 
HF roll-off and LF turn-over; 16 combinations. Handles 
any magnetic cartridge. Extremely low hum. Uniform 
response, 20 to 20,000 cycles. Two triode stages. Fully 


shielded. Beautiful cabinet. Self-powered $22.95 


PREAMPLIFIER-EQUALIZER - 50-PR-C 
WITH VOLUME CONTROL 
50-PR-C. This unit is identical to the 50-PR but is 
equipped with a volume control to eliminate the need 
for a separate audio control chassis. It can be connected 
directly to a basic power amplifier and is perfect for a 
high quality phonograph at the lowest possible cost. 


$23.95 
HI-LO FILTER SYSTEM - Model 50-F 


Electronic, shar{: cut-off filter system for suppression of 
turntable rumble, record scratch and high frequency 
distortion with absolute minimum \oss ot tonal range 
Independent swit~hes for high and low frequency cut-off 


Use with any tuner, amplifier, etc $29.95 


PREAMPLIFIER + Model PR-5 


A self-powered unit of excellent quality, yet moderate 
cost. Can be used with any low-level magnetic cartridge, 
or a8 a microphone preamplifier. Two triode stages 
High gain. Exclusive feedback circuit perm/cs long out 
put leads. Pully shielded. Uniform response. 20 to 20,000 
cycles. The best unit of its type zvailab!s, $12.57 


OUR APOLOGIES... 


® If you were one of the thousands who had to wait for delivery on 
your FISHER audio equipment during December and january, may 
we extend our apologies for any inconvenience caused you. The de- 
mand for FISHER equipment simply outran the available supply. We 
want to thank you for your patience and loyalty and know they will 
be rewarded in the knowledge that the best was worth waiting for! 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORP, + 21-23 44th DRIVE - L. I. CITY 1, N. Y. 


Sensitivity of the microphone with 
transformer is 52 db below 1 volt pet 
dyne per square centimeter of sound 
pressure. As a receiver, the unit will 
deliver 120 decibels of sound pressure 
with 10 milliwatts of power input. 
Nominal impedance is 10 ohms 
Dimensions of the speaker-micro- 


phone are 1” x1" x %” and weight is 
approximately 1% ounces. For addi- 
tional information on this unit, write 
Dept. KP of the company, mentioning 


this publication 


MINIATURE SPEAKER 
Jensen Manufacturing Co., 6601 S 
Laramie, Chicago, Illinois is in pro- 
duction on a compact, miniature, high 
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ly-sensitive loudspeaker which has 
been especially designed for transistor- 
ized pocket radios 

The P275-Y measures 2%” in diam- 
eter, 1542” in depth, and weighs less 
than 2%" ounces Normal voice coil 
impedance at 1000 cycles is 16 ohms 


GARRARD INNOVATIONS 

Garrard Sales Corporation 164 
Duane Street, New York 13, N. Y. has 
added several new features to its rec- 
ord playing equipment to facilitate 
and simplify installation 

All of the units are now supplied 
with six feet of UL-approved line cord 
and with a pickup cable, terminating in 
a standard phono jack 

Another feature is the completely 
new type of mounting suspension 
easily installed by simply pressing the 
mounting hardware, once it is attached 
to the changer, into the holes of the 
baseboard. This automatically locks 
the unit in place. Inasmuch as there 
are no nuts or adjustments to be made 
on the motorboard proper, “floating” 
installation of the changer is greatly 
expedited 

A further feature is that the level 
of each spring can be adjusted from 
the top of the record change! 


RECORD CLOTH 

Mill River Automotive Products 
Corp., 722 Middle Neck Road, Great 
Neck, N. Y. has developed a new clean- 
ing cloth which is being marketed as 
the “Swami No-Static.” 

The cloth is a specially woven, super- 
soft, downy-napped lintless flannel 
cloth which has been impregnated with 
an exclusive composition of anti-static 
agents When records or styli are 
cleaned with this cloth, the accumu- 
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lated dust is removed and at the same 
time a molecular film of highly potent 
anti-static agents is deposited on the 
record. This film dissipates the static 
charges which attract dust and re- 
mains highly effective for a consider- 
able period of time 

The new cloth is currently available 
at dealers or from the manufacturer 
direct 


REAR SEAT SPEAKER 

General Cement Mfg. Co., 919 Tay- 
lor Avenue, Rockford, Illinois has re- 
cently introduced a “Rear Seat Speak- 
er Baffle Kit” for service technicians 

The new kit includes a metal grille 
ind three-position switch. The grille 
is said to be both fadeproof and tam- 
perproof to protect the speaker cone 
from damage The switch, to be 
mcunted on the dashboard, permits a 
choice of either speaker or both simul- 
taneously. Colors available are either 
gray or brown 

The kit is designed to be used with 
any quality speaker on the market. It 
will be available through distributors 
from coast to coast 


LADDER NETWORK 
The Daven Company, Dept. RF, 191 
Central Avenue, Newark 4, N. J. has 
unnounced the availability of a con- 
tinuously variable unbalanced ladder 
network, the Series LA-920 
The new unit allows continuous 
ariation of attenuation and is recom- 
mended for applications where sound 
levels must be changed smoothly with- 
out any transient disturbances, or 
where levels must be set closer than 
n step-type units 
The standard series is available in 
terminal impedances of 30/30, 50/50 


15/125 150/150 200 / 200 250/250 
900/500, 600/600. Special designs are 


ivailable on a custom basis 


12” SPEAKER GRILLE 

D & M Products, 13144 W. MeNich- 
ols Rd., Detroit 35, has announced the 
iddition of a 12” speaker grille to its 
line 

The new grille has been specifically 
designed to meet the demand for the 
custom installation of 12” speakers in 
new or existing construction It is 
ivailable in chrome or neutral grey 
hammertone A prime coat finish is 
ilso available where painted finish is 
equired by the installation. The unit 
comes complete with grille cloth and 


required hardware wv 
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MODEL 70-RT 


World's 
Finest 


BY LAB 
STANDARDS 


FISHER 


F. vofesstonal 
FM-AM TUNERS 


HE truest index to the quality of FISHER Tuners is the roster 
Tos its exacting users. Among our professional patrons are 
Eastern FM stations who specifically chose THE FISHER, after 
ompetitive trials, on remote pickups for rebroadcast to their own 
communities. Reception of FM stations over 150 miles distant 
terrain permitting, is a regular occurrence if you own a FISHER 


MODEL 70-RT 


@ Features extreme sensitivity (1.5 my for 
26 db of quieting); works where others fail 
Armstrong system, adjustable AFC on switch 
adjustable AM selectivity, separate FM and 
AM front ends. Complete shielding and 
shock-mounting on main and subchassis. Dis 
tortion below 0.04% for | volt output. Hum 
level: better than 90 db below 2 voles out 
put on radio, better than 62 db below output 
with 10 mv input on phono. Two inpus 
Iwo cathode follower output. Self-powered. 
Exceptional phono preamplifier with enough 
gain for even lowest-leve! magnetic pickup 
Full, phono equalization facilities. 15 tubes 
Six controls, including Bass, Treble, Volume, 
Channel/ Phono-Equalization, Tuning and 
Loudness Balance. Beautiful Control Panel 
size: 14%" wide, 84%" high, 94” 


MODEL 50-R 


@ Identical to the 70-RT but designed for 
ise with an external preampliher-equalizer, 
such as the FISHER Series 50-4 


deep 


MODEL 50-R 


MODEL 70-RT 


$18.450 


MODEL 50-R 
$16450 
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FISHER RADIO CORP. 
21-23 44th DRIVE 
LONG ISLAND CITY 1,.N.Y 


Become an 


Major in Electronics or Power 
BS Degree in 36 months 


Prepare now for a career 

as an electrical engineer or 
engineering technician — and take 
advantage of the many opportuni- 
ties in these expanding fields. 

You can save a year by optional 
year ‘round study. Previous military, 
academic, or practical training may 
be evaluated for advanced credit. 


Enter Radio and Television 
-— courses 12 to 18 months 


You can be a radio technician in 12 
months. In an additional 6-months you 
can become a radio-television techni- 
cian with Associate in Applied Science 
degree. Color television instruction is 
included in this program 


These technician courses may form 
the first third of the program leading 
to a degree in Electrical Engineering. 
Twenty-one subjects in electronics, 
electronic engineering and electronic 
design are included in these courses. 

Courses also offered: radio-televi- 
sion service (12 mos.); electrical serv- 
ice (6 mos.); general preparatory 
(3 mos.). 


Terms—April, July, September, January 


Paculty of specialists. 50,000 former stu- 
dents—annual enrolment from 4 
states, 23 foreign countries. Non-profit 
institution. 52nd year. Courses approved 
for veterans, Residence courses only. 
mS-6A 


MILWAUKEE 
SCHOOL OF ENGINEERING 


SSeS nnnnnnnan 


MILWAUKEE SCHOOL OF ENGINEERING 
Dept. as wee WN. Milwaukee Street 


Send FREE illustrated booklets 
€) Career in EFlectrieal Engineering, 
C) Career In Radio-Television. 


1 am interested in . 
(name of course) 


Name Age 


Address 
Mate 


City . Kone 


If veteran, Indicate date of diecharve 
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Within the Industry 
(Continued from page 33) 
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at 25 Valley Road in Montclair, New 
Jersey ... An electronics products di- 
vision which will specialize in subcon- 
tract work on military and industrial 
electronic projects has been estab- 
lished by ARVIN INDUSTRIES, INC. Leo 
W. Burns is the sales manager of the 
new division . A new wholesale dis- 
tributing firm featuring parts and ac- 
cessories for radio, television, and other 
devices has opened at 20 Willoughby 
Street in Brooklyn as DIAL ELECTRON- 
ics Paul M. Cornell has formed 
his own sales organization, CORNELL 
SALES COMPANY, with headquarters at 
1340 Ford Road, Lyndhurst, Ohio. 
> + _ 

STEREO-SOUND SOCIETY has been or- 
ganized at 6356 De Longpre Avenue, 
Hollywood 28, California for the pur- 
pose of providing latest information on 
new developments in stereophonic re- 
cordings and equipment to the public. 

Created as a non-profit organization, 
the new society is being sponsored by 
engineers, manufacturers, and repre- 
sentatives of the audio industry. The 
idea was conceived by John de Yeiser. 
C, M. Brainard is chairman of the 
group 

The Society will have information on 
stereophonic sound available for free 
distribution. The mailing list is now 
being compiled. 

o . i 

CHARLES EISLER, JR. has been elected 
president of Bisler Engineering Co., 
Inc. of Newark, N.J. 

succeeding his fa- 

ther, Dr. Charles 

Eisler, founder of 

the firm, who moved 

up to chairman of 

the board. 

Mr. Eisler was 
formerly vice-presi- 
dent of the company 
which manufactures indexing turn- 
tables, positioners, and other machin- 
ery used in the radio tube industry 
and other fields. 

He holds mechanical, electrical, and 
metallurgical engineering degrees from 
M.L.T. and Stevens Institute of Tech- 
nology. 

* ” . 
DR. DONALD B. SINCLAIR has been ap- 
pointed vice-president of engineering 
for General Radio Company of Cam- 
bridge, Mass. He has been with the 
firm since 1936 .. . WILLIAM O. FAXON 
has been elected a director and to the 
newly-created post of executive vice- 
president of Tracerlab, Inc . LEO 
R. MEAD, technical assistant to the 
chief engineer of Hallicrafters, passed 
away suddenly at the age of 51. He had 
been with the company since 1950... 
LELAND G. STONE has been named chief 
cabinet designer for CBS-Columbia 

., ALBERT BRAND, secretary-treas- 
urer of Radio Merchandise Sales, Inc. 
died suddenly in New York at the age 
of 46. He was one of the founders of 


RMS ...€. MK. FOSTER has been 
named group executive in charge of 
Bendiz’s radio, tclevision and broad- 
cast receiver, York, and Cincinnati di- 
visions . . . Electro-Voice, Ince. of 
Buchanan, Michigan has appointed 
CULLEN MACPHERSON as assistant 
manager of the reproducing compo- 
nents division, GEORGE R. RILEY as as- 
sistant manager of the distributor sales 
division, LLOYD W. LORING as sales en- 
gineer, and EVERETT E. LEEDOM as ad- 
vertising manager ... WARREN DEAN 
has been named contract manager for 
Crescent Industries, Inc. of Chicago 
... D. SS. W. KELLEY is now in charze 
of preparing electronic data and pub- 
lications for Allen-Bradley Co. of Mil- 
waukee... RICHARD A. GRAVER, 
vice-president and director of market- 
ing for Hallicrafters, died recently in 
New York following a heart attack suf- 
fered during a business conference .. . 
BENEDICT J. PARDINI has been named 
supervisor of the drafting and design 
group of Cook Research Laboratories 
of Chicago. He joined the firm in 1948 
as a mechanical development engineer 

PAUL L. KUCH is now in charge of 
the advertising and sales promotion ac- 
tivities for Tobe Deutschmann Corp. 
..~- Marshank Sales Company has 
added JOHN R. DAILEY to its sales en- 
gineering staff... A. E. KELEHER, JR. 
has been named product manager of 
Raytheon’s communications equipment. 
He will also retain his post as staff as- 
sistant on the Waltham, Mass. elec- 
tronic firm’s product planning commit- 
tee .. . HOWARD D. TINDALL has been 
appointed manager of the transformer 
division of Federal Pacific Electric 
Company. His duties will also include 
the management of Gardner Electric 
Manufacturing the firm’s 
San Francisco subsidiary . Winston 
Electronics, Inc. has appointed WIL- 
LIAM PLATT to the post of vice-presi- 
dent in charge of sales for its line of 
TV test equipment . &. GANGI is 
the new general manager of George 
Rattray & Co., Inc., manufacturers of 
precision potentiometers ...€& M. 
CAPPUCCI has been appointed director 
of sales for Radio Merchandise Sales, 
Ine. . The television and broadcast 
receiver division of Bendix has named 
JOHN P. BROCKI to the post of assist- 
ant service manager and A, C. BOSS as 
chief field engineer... The Kay 
Electric Co. has appointed JOHN GiL- 
MORE to the post of general sales man- 
ager of its electronic instrument line 
. . . SAMUEL OLCHAK is the new gen- 
eral sales manager of Regal Electron- 
ics Corp. of New York ... Kay Lab 
of San Diego has appointed RICHARD 
REYBURN to the post of chief of tests 
and EARL CUNNINGHAM to the TV 
camera equipment development de- 
partment ... EDWARD S. MILLER has 
been named general manager of Sher- 
wood Electronic Laboratories of Chi- 
cago. He will be responsible for the 
firm’s new line of hi-fi equipment. He 
was associated with The Radio Crafts- 


men of Chicago for 7 years as chief 
--~- 


engineer. 
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Company, 


FOR SALES 


2 Roto « Kins 


THE ONLY ROTATOR WITH THESE EXTRAS TO SELL! 


SMARTLY STYLED CONSOLE 


WITH PIANO TUNING — 


The striking control console is designed for beauty of 


390 DEGREE ROTATION 
390 degrees—the brcadest traverse range now in use— 
speeds and simplifies station selection beyond standard 


design as well as ease of operation. Actuates the rotator 
with the slightest touch. Available in mahogany or ivory 
cabinet. 


360 degree revolution. Hs, Dipl 


COLORSPUL CARRY-ALL CARTON 

STOP WATCH TUNING ACCURACY Safely protects Roto-King en-route ... eases on-the-job 

Pinpoint control system is unsurpassed in consistent accu- carrying of units...comes in handy in the shop or around 
racy of indication. Stops antenna instantly within 42 degree ; 


the home. A JFD merchandising extra at no extra cost. 
of desired position. No drift or ambiguity. 


MATIC VOLTAGE 

SIGN COMPENSATION 

Supports direct deadweight load of largest ey array 

Resists downthrust and bending moment. Built-in thrust 

bearings. No extra parts to buy. No breakable offset 
bearings. 


Advanced circuitry achieves automatic voltage compensa- 
tion for stability and exactness of indication despite line 
voltage fluctuations 


REPLACEABLE FACTORY SEALED 

CARTRIDGE UNIT 

Sealed power drive unit eliminates the former need of 

dismantling the antenna when servicing. Simply loosen 
3 screws to remove the sealed unit. 


ROTO-KING 16 LIKE A DIRECT LINE 
TO EVERY TV STATION IN YOUR AREA. 


Write for 8-page 
BALANCED POWER Roto-King engineering 
Close tolerance 3200:1 reverted gear drive (within .002 brochure Mo. 258, 
in. tolerance) efficiently transmits 100% of developed 
power. No inherently weak worm gears. 


RTIO0-M $44.95 
RTIO0-IV $44.95 


Ivory 


Look to JFD for Engineering Leadership! 


oi MANUFACTURING CO., INC, 
6101 16th AVENUE, BROOKLYN 4, N. Y. 
INTERNATIONAL D'VISION: 15 Moore Street, New York 4, U.S.A 


Your customers will like 


Mallory Midgetrols” 


—and so will you 


Heed 


WAN 


— Midgetrols cut replacement time to minutes. 
The round, tubular shaft is simple to cut to exactly the 
length you need... and it’s easily adapted to split- 
knurl, flatted or set screw type knobs. Attaching an 


AC switch is a cinch, without taking the control apart. 


- Midgetrols give your customers 
the long, trouble-free service that makes lasting friends. 
You can count on them for performance that equals or 
exceeds that of original equipment, because they're 
engineered to provide accurate resistance, superior 


stability, in any radio or TV set... in any climate 


-- Midgetrols save you 
time and money. Your local Mallory distributor is 
ready to supply a special Mallory Control Kit that will 
set you up to service more than 50 models of radio and 


TY sets. You'll get a stock selected on the basis of set 


popularity in your own area... plus a free metal 


storage cabinet. Call your Mallory distributor today 


or write to P.O. Box 1558, Indianapolis, Indiana 


BE SURE TO USE 


pn! MALLORY POWER RHEO- JA MALLORY DEPOSITED 
i ka STATS vitreous en- Ay CARBON RESISTORS 
' amelled, in ratings from 4 high stability resistor 
r with tolerances of 1°), or 
exclusive hinged contact 10% 


\\Q M4 
AN 25 to 500 watts, with 


at lower coset 


arm for positive contact than wire-wounds 


MALLORY 


CAPACITORS * CONTROLS + VIBRATORS + SWITCHES + RESISTORS 
RECTIFIERS « POWER SUPPLIES « FILTERS + MERCURY BATTERIES 


APPROV=D PRECISION PRODUCTS 


P. R. MALLORY 2 CO. Inc., INDIANAPOLIS 6, INDIANA 
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attractive characteristics was his 

normal sunny disposition; so when 
Mac, his employer, stepped inside the 
service department after lunch and 
caught sight of Barney standing in the 
middle of the room with a most lu- 
gubrious and rueful look on _ his 
freckled countenance, it was quite a 
shock. 

“Nothing could be as bad as you 
look,” Mac hastened to say with con- 
viction. “Pull in your lower lip be- 
fore you step on it. What's wrong?” 

Barney pointed wordlessly to an ob- 
ject on the bench. Looking closely, 
Mac saw it had been a small a.c.-d.c. 
radio with a red plastic cabinet; but 
now the top of the cabinet had softened 
and drooped down over the tubes and Lf. 
transformer cans so that they became 
so many formless bumps beneath the 
melted red sheet. The dial markings on 
the front of the cabinet were pulled 
and distorted in appearance like the 
face of one of the limp watches in a 
Dali painting 

“What did you do to that cabinet?” 
Mac demanded as his forehead creased 
in a frown. 

“Now don’t flip your lid,” Barney 
said hastily. “I've already called the 
distributor long-distance ard ordered 
a new cabinet which should be in to- 
morrow. Naturally, I'll pay for both 
the call and the cabinet.” 

“But how did you melt it down like 
that?” Mac persisted, a grin tugging 
at the corners of his mouth in spite of 
himself as he looked at Barney's woe- 
begone expression. 

“This set will not stay in alignment. 
You can set the if. trimmers right on 
the nose, but after the set plays for a 
few minutes they drift out of line. I 
decided to see if heat was causing the 
trouble by turning our infrared spot 
light on this if. transformer can right 
here on the back of the chassis. Since 
this would take only a minute, I didn't 
bother to take the chassis out of the 
cabinet. Just as I set up the lamp, a 
customer came in the front door. I 
went to see what he wanted without 
turning off the lamp because I thought 
I'd be back in a sec or so 

“Well, he was one of those charac- 
ters who insist on giving you a com 
plete case history of his cigar-box re- 
ceiver before he intrusts it to your 
tender care. I had to listen to its age, 
its many original virtues—including 
unmatched tone—the horrible tortures 
it had endured at the hands of other 
unscrupulous and unprincipled service 
technicians, and finally its present 
symptoms in the most minute detail 
He finished his long-winded discourse 
with a little apple-polishing comment 
on how highly our service had been 
recommended to him and how sure he 
was that we would do him a splendid 
job at a very reasonable price. He 
was especially emphatic about this ‘rea- 
sonable price’ angle. To cut a long 
and painful story short, it took me a 
good quarter of an hour to hear him 
out; and when I suddenly remembered 
the heat lamp and dashed in here, I 
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saw this gooey and disgusting mess. 

“Well,” Mac said slowly, “I guess it 
has taught you a lesson; so I suppose 
the store can absorb the cost of tui- 
tion. These new plastic cabinets re- 
quire different handling than the Bake- 
lite ones did. Remember that woman 
who brought in the kitchen receiver 
that had been melted down simply be- 
cause she left it sitting on top of her 
stove too near the oven vent while she 
was baking? And there was that port- 
able receiver case that practically ran 
into a puddle when it was parked too 
near the toaster on the breakfast table. 

“Keep in mind these new cabinets 
are soft and have a high gloss that 
should be protected. Never turn one 
of them upside down or face down on 
a littered bench while you are remov- 
ing the chassis screws A sharp- 
cornered little piece of solder is all it 
takes to gouge a deep scratch in the 
soft surface. Always spread a clean, 
thick cloth down first. I've noticed in 
particular that you've got to be darned 
careful about using any cleaning fluid 
on these cabinets. Most of them are 
very allergic to either carbon tetra- 
chloride or acetone. Wiping the sur- 
face of a cabinet with either of these 
will destroy the gloss and leave a 
sticky, lint-trapping smudge that can 
never be erased. I,'s a good rule never 
to use anything but mild soapy water 
to clean plastic cabinets of any sort. 
This may be a little slower, and you 
have to stir in more elbow grease, but 
it is much safer.” 

“I'm convinced the only foolproof 
procedure is to get the chassis out of 
the cabinet as quickly as possible and 
then to store the cabinet in a safe 
place while you work on the set,” Bar- 
ney said earnestly. “A mere dab with 
a hot solder gun tip will put a deep 
dent in one of these new jobs. I notice 
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CABINET CRISIS 


a lot of our customers do not want to 
go for the price of a new cabinet when 
the old one is cracked. They expect 
us to glue the crack together. Tem- 
porarily, you can do a pretty neat job 
by coating the broken edges with 
speaker cement and then pressing 
them together, but I notice that after 
a while the crack opens up, especially 
after the cement dries out. Is there 
any good way of preventing this?” 

“I've had pretty good luck in gluing 
a thin strip of heavy cheesecloth along 
the crack inside the cabinet with a 
good wood adhesive,” Mac offered 
When the glue sets in the meshes of 
the cheesecloth, it produces a sort of 
unyielding patch bonded right to the 
cabinet that prevents the crack from 
spreading. At least cabinets are com- 
ing into the shop that I repaired in 
this way two and three years ago, and 
they are still OK.” 

“Hey, what have you got there 
jarney broke in as he noticed a half 
dozen flat little cardboard boxes in 
Mac's hand. 

“These are 


Dubbings new 1-210 
‘Plus-50' Music and Test Tape Sam- 
plers,” Mac anwered. “Each consists 
of a three-inch reel generously filled 
with about 275 feet of Reeves Mylar 
base l1-mil-thick tape that is adver- 
tised as being impervious to tempera- 
ture and humidity and practically in- 
destructible. The tape is recorded at 
7'% ips, full-track, with two timing 
beeps, a fifteen-second 5000 cycle tone, 
and about six and a half minutes of 
high-fidelity music recording, including 
tizet’s Carmen Overture and Rimsky- 
Korsakov's Song of India.” 

“What are you going to do with 
them? You've already got that Dub- 
bings professional test tape that you're 
so fussy about.” 


(Continued on page 142) 


The Model 
TV-50 


—— A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 


Amplifiers 


A. M. Radio _—s*F. M.. Radio 


Black and White TV Color TV 


7 Signal Generators in One! 
R. F. Signal Generator for A.M. 
R. F, Signal Generator for F.M. 
Audio Frequency Generator 
Bar Generator 

Cross Hatch Generator 

Color Dot Pattern Generator 


EAVN ASS 


Marker Generator 


SPECIFICATIONS: 


R. F. SIGNAL GENERATOR: 


The Model TV-50 Genometer provides complete coverage for 
A.M. and F.M. alignment. Generates Radio Frequencie: from 100 
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega- 
cycles to 180 Megacycles on powerful harmonics. Accuracy and 
stability are assured by use of permeability trimmed Hi-Q coils. 
R.F. is available separately, modulated by the fixed 400 cycle 
sine-wave audio or modulated by the varieble 300 cycle to 20,000 
cycle variable audio. Provision has also been made for injection 
of any external modulating source. 


VARIABLE AUDIO FREQUENCY GENERATOR: 


In addition to a fixed 400 cycle sine-wave audio, the Model TV-50 
Genometer provides a variable 300 cycle to 20,000 cycle peaked 
wave audio signal. This service is used for checking distortion in 
amplifiers, measuring amplifier gain, trouble shooting hearing 
aids, etc. 


BAR GENERATOR: 


This feature of the Model TV-50 Genometer will permit you to 
throw an actual Bar Pattern or. any TV Receiver Screen. Pattern 
will consist of 4 to 16 horizontal bars or 7 to 20 vertical bars. 
A Bar Generator is acknowledged to provide the quickest and 
most efficient way of adjusting TV linearity controls. The Model 
TV-50 employs a recently improved Bar Generator circuit which 
assures stable never-shifting vertical and horizontal bars. 


CROSS HATCH GENERATOR: 


The Model TV-50 Genometer will project a cross-hatch pattern 
on any TV picture tube. The pattern will consist of non-shifting, 
horizontal and vertical lines interlaced to provide a stable cross- 
hatch effect. This service is used primarily for correct ion trap 
positioning and for adjustment of linearity. 


DOT PATTERN GENERATOR (For Color TV) 


Although you will be able to use most of your regular standard 
equipment for servicing Color TV, the one addition which is a 
“must” is a Dot Pattern Generator. The Dot Pattern projected 
on any color TV Receiver tube by the Model TV-50 will enable 
you to edjust for proper color convergence. When'all controls and 
circuits are in proper alignment, the resulting pattern will consist 
of a sharp white dot pattern on a black background. One or more 
circuit or control deviations will result in a dot pattern out of 
convergence, with the blue, red and green dots in overlapping 
dot patterns. 


MARKER GENERATOR: 


The Model TV-50 includes al/ the most frequently needed marker 
points. Because of the ever-changing and ever-increasing number 
of such points required, we decided against using crystal holders 
We instead adjust each marker point against precise laboratory 
standards. The following markers are provided: 189 Kce., 262.5 Kce., 
456 Ke., 600 Ke., 1000 Ke., 1400 Kce., 1600 Ke., 2000 Kce., 2500 
Ke., 3579 Ke., 4.5 Mc., 5 Mc., 10.7 Mc. (3579 Ke. is the color 
burst frequency.) 


The Model TV-50 comes abso $ 50 
lutely complete with shielded 
leads and operating instructions. 
Only NET 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO CO. D. 
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if completely satisfied then send 
$11.50 and pay balance at rate 
of $6.00 per month for 6 months. 


MOSS ELECTRONIC DISTRIBUTING CO., INC. 

Dept. 0-110, 3849 Tenth Ave., New York 34, N.Y. 
Please rush one Model TY-50.! agree to poy $11.50 
within 10 days and to pay $6.00 per month therzofter. 


SOND s osssceves 


1t is understood there will be no finance, interest or on 
No Inter r , . 
° teresto F inance other charges, provided | send my monthly payments when 


Cherges Added! If not com- 
pletely satisfied return unit to lena diek wed eandhie 
us, no explanation necessery. 
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due. lt is further understood that should | fall to make 
payment when due, the full unpaid balance shall become 
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“czsc. SUPER METER 
Model 670-A 
A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: ADDID FEATURE: 


.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volt 

oy voare. © to 18/30/180/900/1,500/3,000 Volts Built-in ISOLATION TRANSFORMER 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts reduces possibility of burning out 
D.C. CURRENT: 0 to |.5/15/150 Ma. 0 to 1.5/I5 Amperes meter through misuse. 


RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms 
CAPACITY: .00! to |! Mfd. | ta. 50 Mid. (Good-Bad scale for The Mode! 670-A com 
i f electrolytic condensers) housed in @ rugged, 
checking quality of e y oe OO ER 
REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 Megohms cabinet complete with 
INDUCTANCE: ./5 to 7 Henries 7 to 7,000 Henries test leads and operat 0 


DECIBELS: —4 to +18 +14 to +38 +34 to +58 ng instructions 


‘czims TOBE. TESTER 
Model TV-11 


SPECIFICATIONS: 


* Tests al! tubes incieding 4,5,6,7, 0 tal Lock to damage a tube by inserting if in the wrong 
in, Peanut, Bantam earing Aid, Thyratron socket 
Miniatures, Sub-Miniatures, Novels b-minars % Free-moving built-in roll 
Proximity fuse types, et plete data for al! tubes 
Uses the new self-cleaning Lever Action Switches % Newly designed Line Voltage Control comper 
for individual element testing. Because al! ele sates for variation of any Line Ve 
ments are numbered according to pin-number 105 Volts and 130 Volts 
in the RMA base numbering system, the user NOISE TEST: Phono-jeck on front panel for © 
an instantly identify which element is under 


chart provides cor 


tag? Dulween 


a 
aging in either phones or externa! amplifier will 
tubes or noise due to faulty 
internal connections 


test. Tubes having tapped filaments and tubes detect microphoni« 
with filaments terminating in more than one pin elements and loose 
are truly tested with the Mode! TV-!! as any of 

the pins may be placed in the neutral position The model TV.1i operates 


when necessary —— a ee > 
4 ° e usec in 
The Model TV-!! does not use any combination Seamtttel haed.ranhed aah 
type sockets instead individual sockets are cabinet complete with port. 
used for each type of tube. Thus /f /s impossible able cover 
EXTRA SERVICE—The Model TV-I1 may be _ lator incorporated in this model will detect ot 
used 45 4n extremely sensitive Condenser leakages even when the frequency is one 


eakace Checker. A relaxation type osci! per minute 


SUPERIOR'S NEW MODEL TV-40 


C.R.T. TUBE TESTER 


A complete picture tube tester Tests all magneticcily deflected 
* for little more than the price *% tubes ... in the set... out 
of a “make-shift" adapter!! of the set... in te carton!! 
plete a contained. including built SPECIFICATIONS: 
+p + Pa, —-~ Tests a// magnetically deflected pictu'e tubes from 7 Inch to 
30 inch types 


the ever ‘increasing © Tests for quality by the well established emission method. All 
tubes readings on “Good-Bad'’ scale 


EASY TO USE: © Tests for inter-element shorts and leakages up to 6 megohms 
Simply insert line cord into any 110 © Tests for open elements 


volt A.C. outlet, then attach tester 

socket to tube base (ion trap need Model TV-40 C.R.T. Tube 

not be on tube). Throw switch up for Tester comes absolutely 

quality test . read direct on complete—nothing else to 
buy. Housed in round cor 


Good-Bad scale. Throw switch down moided bekelite N ET 
for all leakage tests Only 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C.0.D. 


Try any of the above 
instruments for 10 days be- 
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| MOSS ELECTRONIC DISTRIBUTING co., INC. 


fore you buy. If completely | Dept. D-110 3849 Tenth Ave., New York 34, N. Y. | 

satisfied then send down | , " | 
Please send me the units checked I agree to pay 4 nh peyment 

payment and pay balance | within 10 days and to pay the month, balance as shown. It ts ane | 

as indicated on coupon. | understood there be no finan terest or any other charges — . 7 | 

No Interest or Fincace | provided | send my monthly peyments when due. It irther under | 
tood that should I fall to make payment when due, the full unpaid oy 

Charges Added! if not | 

completely satisfied return | 

unit to us, no explanation . (thin ees Aad + 4 4 otal Price $47.80 Mode! TY-40 Tota) Price $15.88 


Balance $65.50 si o wee I Belance 66.00 83.45 with i) Re * $4.00 
necessary at . ontn ' , r the month rreomthe 


| balance shall become immediately due and payable 
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‘SURPLUS BARGAINS: 


» 70 MPD, 220 VAC $4." voc) I 


OIL CONDENSER SPECIALS 
Grand Hew. Ceramic tne. 
RR TR sazanersesecc ss 20558 
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| AMERTRAN PLATE TRANSFORMER 
Ga 833. %; 1? ont SSmintiw cane.” wom 8, Se 


£ BRAND NEW $14. 95 
i eMac vacuum CONDENSERS 


Bie mmr (vO 12-92) 


MOBILE DYNAMOTOR 


6 Volt OC Input. 426 Volts @ 375 ma Ouput. 
Made by Eicor and 95. 


PANEL METERS 


Gov't SUFFLUS, GE. WESTINGHOUSE, 
WESTERN ELECTRIC, SIMPSON, ETC 


2 merens ” 

0-4 ame aF $2.9 3° METERS 
3-98 E~4 3 * 0-600 Microampe $s os | 
O15 ma &¢ 33 oso mit 3.08 
@-200 Giessen” ce.cq | O02 miu «sof 
0-400 Microamos e6 0-160 Voite ac 4.06 ? 
° 500 ane ber] 0-760 Volts oc 5.98 

200 baad 

0-165 Volts oc sos] 

250 Millia 

33 Biltiamp = sees 3:33 GOD MI, cc eune 3.06 


THE GaSATEST METER BUY EVER! 


aeao TH! Westinghouse 3” eter, Standard 


arp? NRA Round Hekelite Case o2 amps 

Boole 10 me, can be enslly converted to 
other mill rar, ew 

OU PRICK ONLY. cc cece ceewnee on $2.49 


OIL CONDENSERS 
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TEST INSTRUMEN 


General Electric 0-100 
metal case O° x4" Poubeae 
dip meter, teid 


4 


MOBILE RELAY 
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AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


HE high degree of community con- 
fidence that can be earned by an ag- 


gressive service association was re- 
cently demonstrated in the city of 
Detroit, Michigan. 


The city of Detroit applied for and 
got educational channel 56. The proj- 
ect is rated as the most heavily en- 
dowed educational TV siation in the 
country. It received a huge contri- 
bution from the Ford Foundation and 
substantial contributions from prac- 
tically every industrial, civic, and 
educational group in the city. How- 
ever, experience has shown that in 
areas that are served well by v.hf 
broadcast stations, set owners are 
lethargic in the matter of spending 
more money to receive u.hf. sta- 
tions. 

The executive committee that heads 
up the organization back of Detroit's 
channel 56 took a realistic view of 
the selling problems it faced to get 
TV set owners to convert their sets 
to receive the u.hf. channel. They 
selected the Television Service Asso- 
ciation of Michigan (TSA) to spear- 
head the drive to sell the u.hf. chan- 
nel to Detroit set owners. Al Weiss, 
president of the Television Service 
Association, who had been appointed 
a member of the Detroit Educational 
TV Executive Committee several 
months before, was assigned the re- 
sponsibility of working out the tech- 
nical problems involved in selling the 
station effectively. 

One of the projects which TSA will 
handle is that of testing and recom- 
mending conversion equipment to set 
owners. Another phase of the TSA 
assignment is to enlist the coopera- 
tion of manufacturers, parts jobbers, 
set distributors, and other service 
groups to help sell the station to the 
public. 

Early in January the Association 
played host to a galaxy of Detroit's 
industrial, civic, and educational lead- 
ers along with a score of nationally 
prominent television figures to trigger 
the program that will provide a view- 
ing audience for the city’s u.h.f. edu- 
cational channel. 

The continuing success of the Tele- 
vision Service Association of Michi- 
gen indicates what can be accom- 
plished when most of the leading serv- 


ice businesses in an area cooperate in 
programs that are for their mutual 
benefit by pooling their efforts in a 
service association. TSA has never 
been a “one man” organization. It has 
benefited through the willing accept- 
ance of association responsibilities by 
practically all members of the group 
Its programs have been dynamic and 
positive and the association has co- 
operated whole-heartedly with other 
industry elements in all programs that 
were in the best interests of the in- 
dustry as a whole 


RTSA V.H.F. Cooperation 

Another fine gesture of cooperation 
was recently initiated by the Radio 
Television Servicemen’s Association of 
Pittsburgh, Inc. 

Pittsburgh's educational TV station 
WQED, operating on channel 13, has 
ha? some difficulty in building its 
viewing audience. The station's chief 
engineer, Ed Horstman, told mem- 
bers of RTSA that, “Many people who 
are not receiving our signal are una- 
ware of the fact that their sets need 
only a slight tuning adjustment to re- 
ceive our broadcasts. We need to cor- 
rect this unfortunate misconception of 
WQED’s receivability in our signal 
area.” 

The executive board of the Associa- 
tion, under the chairmanship of John 
F. Cochran, voted unanimously to 
sponsor a program called the “Tuning 
Adjustment Project for WQED.” This 
project provides for the Association to 
adjust 25 carefully chosen receivers in 
the borough of Forest Hills. To carry 
out the program, WQED will furnish 
the names and addresses where calls 
are to be made and the RTSA mem- 
bers will attempt to adjust these sets 
for channel 13 reception. If it is found 
necessary to replace a receiving tube, 
it will be charged for at the normal 
list price. However, if major repairs 
are required, the RTSA technician will 
first inquire whether the set owner has 
a regular TV service technician. If so, 
the customer will be advised to call 
the regular service technician to han- 
dle the adjustments. If the customer 
does not have a regular TV service 
technician, the RTSA member han- 
dling the job will offer his services at 
his established rates for labor and 
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When the call is completed, the 
Association technician will mail his re- 
port to the engineering department of 
WQED 


parts 


Minnesota Story 

Late last year service shop operators 
in Minnesota received an invitation to 
attend the first meeting of the newly 
‘ormed Minnesota Television Service 
Engineers, Inc. The announcement of 
the meeting read 

‘The Department of Business De- 
velopment together with the Industrial 
Commission of the State of Minnesota 
sponsoring the establishment of 
a state-wide organization for persons 
engaged in the business of television 
and radio The name of this 
Association is Minnesota Television 
Service Engineers, Inc 

“In its effort to be of service to the 
electronics industry by helping it to 
help itself, these two departments of 
the State of Minnesota are suggesting 
that all those people who are in this 
business today should become mem- 
this organization now, if they 
interested in taking which 
are vital to their development.” 

The organizers are several members 
of the Radio Television Asso- 
ciations of Minneapolis and St. Paul! 
who were joined later by members 
from other service associations A 
broad plan of activity identification has 
been offered for industry 
ceptance by the Minnesota Television 
Service Engineers, Inc. (MINTSE) 
John Hemak, chairman of the newly 
formed MINTSE, presented a com 
plete program of standards which was 
originally developed by the Standards 
Committee of NATESA, of which he 
has been chairman since 1951 

In a letter explaining the MINTSE 
program, Mr. Hemak said: “Certain 
requirements must be met by individ- 
uals in this business. A ‘Certificate of 
Recognition’ will be If not ad- 
hered to, the possessor would be guilty 
of (violating) the Minnesota Fraud- 
ulent Advertising Law The defini- 
tions are enhanced by the establish- 
ment of an apprenticeship training 
program with the Minnesota Industrial 
Commission where time, age, and edu- 
cational qualifications must be met 
The Minnesota Television Service En- 
gineers, Inc. will have all technical and 
business information on file to verify 
qualifications cf all its members.” 

In essence, the MINTSE 
embraces the following objectives 
“Membership will be open to every- 
one connected with the trade as tech- 
nicians, service managers, servicemen, 
specialists, assistants, etc. A training 
program for those entering the serv- 
ice field will be conducted by the ap- 
prenticeship committee of the asso- 
ciation with the cooperation of the 
sureau of Apprenticeship of the U.S 
Department of Labor and the Indus- 
trial Commission of Minnesota 

“Improvement of public relations 
will be the assignment of another com- 
mittee so that the radio listener or TV 
viewer will know the qualifications and 
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TRAINING IS 
THE KIND THAT 


Really Pays OFF: 


... and it costs only a fraction 
of what you might expect to pay! 


FIX ANY RADIO OR TV SET EVER 


MADE...easier... 


how-to-do-it 

method © clearly explained in 

this one big 822-page book, you'll de 

prepared for fast, accurate cut 

any radio or television te 
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SHOOTING AND REPAIR by Tre 

& Johnson is far and 

most modern 

guide Step by 

you through each 

service procedure from locat 

ing troubles with less testing to 

repairing them promptly by fully- 

approved professional methods. . . Tr 

the kind that enable you to handle Tu 

tough job as Slick as you now do Me 
the easy ones 

COMPLETE SERVICE TRAINING 

Por beginners, this giant book m 

is a complete service training 

course. For experienced service- 
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LEARN BASIC CIRCUITS FULLY... 
“headaches” 


watch service 


It's amazing how much easier and 
faster you can repair radios, television 
set and even industrial electron 
equipment when you know all about 
cuits and what makes each one 

You locate troubles in a jiffy because 
you know what te look for and where te 
look 

You make repair 
and more profitably! 

Actually 
tively few 
equipment 
CEIVER 
TION by 
you a complete 
as well as their 
you to recognize 


faster, better 


lots 


there are only a compara 
BASIC circuits in modern 
Radio & Television RE- 
CIRCUITRY AND OPERA 
Ghirardi and Johnson gives 
understanding of these 
variations. It teaches 
them to under- 


The books that 
REALLY SHOW 
YOU HOW! 


More radio-TV technicians have 
trained from Ghirardi books than 
Almost 
1300 pages and over 800 pictures 


any others of their kind! 


and diagrams in these two new 
books explain things so clearly it's 
next to impossible for you to go 
Each book is strictly up- 
NOT a re-hash 
of old, out-moded material. 
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LEARN MORE—EARN MORE! 


Throughout his 669-page book 
with ite 417 clear illustrations gives 
you the kind of above-average pre- 
fessional training that fite you for 
the better, big pay jobs in either service 
ing or general electronics Covers all 
circuits in modern TV and radio re- 
eceivers, amplifiers, phono-pickups, rece 
ord players, ete. Price only $6.50... 
or see money-saving offer in coupon. 
Examine it 16 days at our risk! 


FREE EXAMINATION...casy terms! 


Fe eee eee eeeee888882295 
Pept RN-35, RINEHART & CO., INC 
232 Madison Ave., New York 16, N. ¥ | 
Send books indicated for FREE EXAMINATION. In § 
10 days, I will either remit price indicated plus post 
» or return books postpaid and owe you nothir ' 
Radio & TY CIrncu! ' 
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Radio & TV TROUBLE- 

SHOOTING AND RE- 

PAIR (Price $6.75) 
COMBINATION OFFER 
only $12.00 (Regular price 
$13.25 you save $1.25) 
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postage) after 10 days if you decide to keep books, 

and $3 a montn thereafter until $12 has been pei.) 
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Your answer to those calls for a 


PRINTED CIRCUIT 
REPLACEMENT CAPACITOR 


Perhaps you've already had calls for printed circuit replacement 
capacitors. Now you can offer your customers the first mass produced 
capacitors for printed circuit chassis. Remember, the new Type 36 
p'ug-in tubular is an e: act replacement for most of today's new printed 
circuit chassis. To stock up now, see your Sangamo jobber or write direct. 


MOISTURE- BAKELITE 
RESISTANT MOLDED CASE 
END FILL 


Exact replacement 
in most of today's 


printed circuit chassis 


LEADS ARE CuT 
AND PROPERLY 
SPACED TO FIT 


SANGAMO ELECTRIC COMPANY 


MARLON ILLINOTS 


$C55.2 


the limits of knowledge and services to 
be expected of the person called to 
perform repairs to the set 

“Preventive maintenance practices, 
standardization of services, exchange 
of service and repair information, im- 
provements in service procedure, all 
will tend to give the customer better 
and longer service from his set at the 
same or lower over-all cost.” 

The original organizing committee 
includes Harold Simonson Forest 
Reine, Warren Schei, Robert Roh- 
weder and John Hemak, representing 
five communities in the state Since 
then, the Board of Directors has been 
expanded to include a representative 
from each Congressional District 

Eight occupational classifications 


are proposed in the MINTSE program 
Five of these classifications are 
recognized for full-fledged participants 
in the service indust: qualified 


to become members of the organiza- 
tion In the recommended order of 
importance, these five are: (1) service 


engineer (2) service manage! (3) 
technician; (4) serviceman and (5) 
specialist. Three classifications are 


provided for those qualified to par- 
ticipate in service work inder super- 
vision but who are not eligible for 
membership in the Association. These 
are: (1) apprentices, (2) students, and 
(3) technical assistants 


KADA of Kansas 

One of the most interesting develop- 
ments in the field of association work 
has been happening in Kansas during 
the past year. 

During the past few years, the 
Wichita Appliance Dealers Association 
has developed an outstanding record 
of successful programs and activities 
in the interest of their members and 
for the good of the television and ap- 
pliance retailing industry in the Wichi- 
ta area. On the heels of this success- 
ful record, they organized the Kansas 
Appliance Dealers Association for the 
benefit of dealers throughout the state. 

In reporting on its activities for the 
past year in the Association's house 
organ, “The Yardstick,” Jack Hughes, 
dynamic manager of the organization, 
said 

“During this past year we have 
organized and made operative a state 
association of appliance dealers. We 
have held another successful dealer 
clinic. We have organized groups of 
appliance dealers in several of our 
various cities. We have held a suc- 
cessful promotion state wide for 
appliance dealer members. We have 
organized and made operative a serv- 
icemen’s division of the Wichita 
Appliance Dealers Association, that 
may well be emulated throughout the 
state. We have again proven con- 
clusively that appliance dealers can 
and will work together for the com- 
mon good. This in itself may be con- 
sidered a major accomplishment, since 
recognized authorities have said that 
the spotlight is on Kansas Appliance 
Dealer Association, and that Kansas 
has one of the outstanding associations 


RADIO & TELEVISION NEWS 


in the entire nation. That fact alone 
indicates the degree and quality of the 
progre ss we have made 

The formation of the technician's 
division of the Wichita Appliance 
Dealer’s Association is a clear example 
of the healthy trend among deaiers 
and service shop operators to work 
together on programs that are for 


their common good Service people 
ire finding that the evils of indiscrimi- 
nate discount selling affect them as 


1uch as it does the legitimate dealers 
This is but one of the many problems 
that affect dealers and service people 
with equal force 

The outstanding record of success 
piled up by WADA and KADA demon- 
strates clearly again what can be ac- 
complished in trade associations when 
a competent manager is employed to 
devote his full time to association 
work. C. D. “Jack” Hughes, manager 
of WADA and KADA, has prepared a 
manual on the subject of “How to 
Organize and Operate a Small Asso- 
ciation.” Information about it can be 
obtained by writing to C. D. Hughes, 
KADA, Inc., 815 Central Building, 
W ichita Kansas 


RTGS of Long Island 

Still using the aggressive tactics 
that have sparked their unusual 
growth in the past few years, the 
Radio Television Guild of Long Island 
put on a lively campaign late last year 
n the selection of a slate of officers 
to head the association for the year 
ihead. To make certain that every 
ember of the organization had an op- 
portunity to participate in the elec 
tion, ballots were mailed to all mem- 
bers The result was a record vote 
ind a record attendance at their De- 
cember meeting to hear the results 
of the balloting 

Murray Barlowe was elected presi- 
dent of the Guild Officers elected to 
serve with him include: Jim Lyons as 
vice - president; Chris Stratigos as 
corresponding secretary; Bob Hender- 
son as recording secretary; Jim Thorn- 
ton as treasurer; and George Volkens 
as sergeant-at-arms. Trustees elected 
for Nassau are Art Cyr, Jack Wheaton 
and Ralph Raynor. Queens trustees 
elected included Chet Amble, Jim Clif- 
ford, Sam Pristas, Henry Rogers, and 


Len Silverman The five trustees 
elected for Suffolk are George Knoldl 
Sam Margolis, H. McDonald, Gerry 


Rawlins, and Fred Strickland 

The organization publishes an in- 
teresting monthly house organ called 
the “Guild News.” It receives good ad- 
vertising support from independent 
parts jobbers who serve Long Island 
Associations who are thinking of start- 
ing house organs of their own could 
pick up some good ideas by subscribing 
to the “Guild News.” ‘The address of 
the organization is: RTG of Long Is- 
land, Box 87, Bethpage, N. Y. 


TRA of Alameda County 

Another association that completed 
a very successful year is the Televi- 
sion Radio Association of Alameda 
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... and if you need 


Your answer to those calls for a 


PRINTED CIRCUIT 
REPLACEMENT CAPACITOR 


You're bound to have more calls for 
plug-in electrolytic replacement ca- 
pacitors for printed circuit chassis 
because more and more manu- 
facturers are using printed circuits 
in the assembly of their television 
receivers. 


Sangamo's dry electrolytic plug-in 


capacitors are exact replacements 


for most of the new sets with printed 


circuit chassis. Stock up now! 


See your Sangamo jobber or write 


to us direct. 


SANGAMO ELECTRIC COMPANY 


MARION 


ILLINOIS 


PERVIA-TUBE STAYS. 


7a oes : 
...@nd so does your 


Jal 


Look for this brand mark 
onty genuine Perma-Tube 


gives you this protection 


Here’s why PERMA-TUBE backs up quality service: 


1, PERMA-TUBE IS CORROSION-PROOF ... it’s treated with vin- 
synite—then coated inside and outside with a metallic viny: . >in 
base. It's guaranteed to be free from rust in a salt spray test of 
500 hours minimum to an American Society of Testing Materials 
Specification B117-49T. This assures long life. 

2. PERMA-TUBE IS STURDY . . . it’s made of special, high-strength 
J&L Steel, 

3. PERMA-TUBE iS EASILY INSTALLED. . . it’s the only mast with 
both ends of the joint machine fitted, 


Here's proof of how PERMA-TUBE resists corrosicn: 


1. Coated Mechanical Tubing . . . 
note that galvanized coating is 
gone and underlying steel is se- 
verely corroded 


Le 


. Coated Mechanical Tubing .. . note 

that paint cooting is nearly de- 
stroyed and zinc coating is cor- 
roded. 


3. Galvanized Mechanical Tubing . 
note zinc and steel ore corroded, 


4. PERMA-TUBE note that Perma- 
Test samples after 1440 hours Tube is relatively unharmed. 
ASM salt spray test 
For further details on product and installation, 7 


write for a copy of the Perma-Tube booklet. 
Jones & Laughlin Steel Corporation, Dept. 
495, 3 Gateway Center, Pittsburgh 30, Pa. 


Sones ¢ Laughlin 


STEEL CORPORATION — Pittsburgh i 


County, Oakland, California. In re- 
porting on their progress during the 
year, Ernest S. Copley, editor of the 
organization's house organ “TV Flash- 
es,” paid tribute to the first Board 
of Directors in an editorial “We Salute 
the Few.” In this, he pointed out that 
“Except for the perseverance acd 
dogged determination of a few men 
perhaps like so many organizations 
have in the past, the infant which is 
our Association today would have 
withered and died in a few short 
months 

“But despite the discouragement and 
inertia of a weak membership, despite 
lack of funds and the resultant prob- 
lems, these men kept arguing and 
pleading for an association and the 
benefits which derive from group ef- 
a 


ITTA of Indianapolis 

The Indianapolis Television Tech- 
nicians Association is planning to use 
an unusual type of service selling pro- 
gram to acquaint Indianapolis set 
owners with the association's emblem 
and to sell service 

The success of the promotional 
campaign to sell outdoor antennas 
that was sponsored by TV Station 
WTTYV in Bloomington, Indiana, dem- 
onstrated that set owners will buy TV 
service and accessories if there is 
enough drive back of the sales effort 
Officers of ITTA are working with 
members of the TTLB staff in the prep- 
aration of an association service sell- 
ing campaign that has an entirely dif- 
ferent approach in promoting ITTA 
members’ businesses than those nor- 
mally used by associations. The Bu- 
reau will be furnished detailed in 
formation about the successes achieved 
in the use of various phases of this 
promotion. Information on the results 
obtained will be made available to 
other associations by the TTLB 

This should be a very good business 
year for those service shops whose 
owners have learned how to promote 
their facilities and know-how. It will 
be a selling year for all types of busi- 
nesses, for the public will continue to 
be “cagey” about spending its avail- 
able money. 

Your editors would like to make 
available to readers of this department 
information about simple promotional 
plans that have proven successful 
If you have been using a plan or a 
“gimmick” that brings service jobs 
into your shop, write and tell us about 
it. Share your successful promotional 
ideas with your fellow electronic serv- 
ice technicians by writing to: Special 
Services Editor, TTLB, P. O. Box 1321, 
Indianapolis 6, Indiana 

Central Television Service of Chica- 
go has graciously made available a 
supply of its new booklet “Why Tele- 
vision Antennas?” for distribution to 
service businessmen who are interested 
in promoting the sale of outdoor an- 
tennas. If you would like to have a 
copy of this booklet send a stamped 
and addressed envelope to TTLB, P.O 
Box 1321, Indianapolis 6, Ind wv 
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CRYSTAL PACKAGE SALE! © "ers, siemens" 


SPECIAL PACKAGE DEAL NO. 1 


% 100 


MIXED FREQUENCIES! AT LEAST 20 HAM BAND FREQUEN. 
CIES! TO OPERATE ON 160, 80, 40, 20, 10, 4, AND 2 METERS 
FOR OPERATION ON FUNDAMENTAL OR HARMONIC FRE- 
QUENCY. 


SPECIAL PACKAGE DEAL NO. | CONSISTS OF: 
80......FT-243 10...... FT-177 §=.'10. .... .D€-34-35 


SHIPPING TERMS: Seme day shipment! Shipping wt.: 5% ibs. Check 
your postal zone and add sufficient postage to cover cost of mailing 


mee detent ton-etem SPECIAL $9 
ig - $y PACKAGE e 


ee DEAL NO. 1 Regular value $69.00! 


INDIVIDUAL CRYSTALS 


ALL CRYSTALS TESTED FOR ACTIVITY! 
1-DAY SERVICE FOR EVERYTHING IN STOCK! 


NOVICE §1-243 FUNDAMENTAL 
FREQUENCIES 
BAND 


36 FT-241 


NOTE: Owing to tow price 
crystals in Pack 
are net subject 
guarantee 


| Special Package No. 2. Reg 


Ail 3 PACKAGES. 


2460 3160 445 
22865 3165 4555 


2875 3175 450 

Lots of 10 or more. Ea. 99c za 1702 tio 
Individually. Ea. ....... i covenceesessceeene aus 3210 4600 
YOUR CHOICE OF FREQUENCIES! Baie 225 4710 

80 M ETE RS 3701, 3702, 3703 through 3748 rm 323 4780 
in steps of | KC, z300 3280 ani 


@eeeeeoceeeeeeoeoeeeeeeeeeeeeaeeeeeaneeeee 2940 320 «4840 


40 METE RS 7176, 7177, 7178 through 7198 eso Malo Sasa 
in steps of | KC. tesa bass S900 
SSSSHSSSSSSESHSESHESESESESESESEEBEOOEEE — eS oo 


DOUBLING TO 3588, 3589, 3590 through 3599 
40 METERS: _in steps of | KC. 


SINGLE SIDE BAND—FT-241-A 
low Frequency Crystals 79¢ 


s of 10 more Fach 
“te of 7” more Each 


Individually. Each 99 


450 453 456 sg Abs abe 470 am ar % 41s) O88? 
451 asa 47 *) 404 “es 472 ars are 544 4175 )«=«6 9587 
452 ass ase “2 te) 9 an) art 180 3075 42715 «9645 
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SPECIAL PACKAGE DEAL NO. 2 


Guaranteed to oscillate! Consists of 5 choice crystals: 


1—ZENITH MODEL DO-18-A 1 Ke 
cnhyeT \ Built-in i2 v automatic 
thermostatic controlled heating xn 8 
pin octal bese Regular value $5 96 


Total regular value $13.91. 
SPECIAL PACKAGE DEAL NO. 2 


LOW FREQUENCY CRYSTALS! 
Frequency range from 370.370 Ke. to 435.185 Ke. in steps of every 
1.852 Ke. approximately. Channels: 0 to 35. 


ACHAGE $3.95 POSTPAID 


PA 
DEA 


SPECIAL PACKAGE DEAL NO. 4 
THE BIGGEST CRYSTAL BARGAIN EVER OFFERED! CONSISTS OF 


| Special Package No. |. Reg. value 


value 


SPECIAL PRICE FOR 


NUMBERS LISTED ARE FUNDAMENTAL 
FREQUENCIES IN KILOCYCLES 


FT-243 is soc 


5 866 
$892 
$900 
$907 
$925 
$955 
$975 
5995 
6000 
6006 
602" 
boa 
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TERMS: al Home oubises te erier sale and charge of price without notice 


in-584 & SPM $3.98 748 ‘ ‘ 
200 KC. PT-241 CHa i.e9 33 6 me Ope i. 3140 «(4340 «5800 
200 KC. Type DC-15 m MC-7 45 43%5—s* 58D 
type holder 1.08 De-34 50 «44455825 
>» 168342 t 1 ' ix 4 ‘ 4 
AF 9.05 pss rT 4450 5880 
T-241 1.99 in-o4 
pe DC-@. in octal tube De-a4 
type holder . >, 
rT-243 i T2249 Lots of 
$1 ; be FT-243 vw ors 
4 2 in “4 
s4 2 in-34 Individually 
‘ 
34 3 S pees a — ee. 
: 2 68 KC. WT-24 4080 50% $675 se sme 7 
+ 2.99 1003 KC, DC-34 a) —) — oa. 
a4. 2-22 O3 KC. PT-249 4190 «5300 = 5706.7 5840 65950 
343 ret tos WC. FE-243 4200-5437 5 5725 625 $9733 
34 2.09 3125 KC. DO-34 43075 5485 0=— 5740) 5873S 6280 
4 2.99 1125 KO. De-34 Se ae | 
‘4 20 BA KC rT-.245 
243 2.90 1100 Ke De.94 
$4 2.0 Kc. PT-245 
243 2 1108 Ke rT.24 mum © 
+3 2°06 205 Ke PT.245 cash or 8.0 bof Ad PaAvmEnT 
243 . 5000 KC. FT 343 s 
245% se 10.000 we ype SHS Bit tn 
248 2.99 Ch-1 i 4 A ae 


I =~ BLILEY. 1 Ke Ree. Value.§1.09 
i 2 Rea. value 1.08 
I pe 2 =. alue 1.0 
1--FT.2 mo Ke 1.99 


3. 95 POSTPAID 


L NO. 3 


Regular valve $14.04 


" i 1 Special Package No. 3. Reg. value $3 9 
Total valve $22.86 


G5 rosrean 


Guaranteed to oscillate! 
Your choice of frequencies! 
Same day shipment! 


6506 6 7377 3 hat yara3 

5 6525 le 641 7 7a? 
65a 7983 3 768 

6 65% 7991 oof 3 
6573 3 7400 
6575 1406 
6600 406 6 
6606 6 7408 3 
6675 miu? 

6 66% pare 
665 4333 
6/u 1440 


633 3 78K m7 


more Ra 

we, Ea 

Ka 

62773 5 6400 677 ars 
6275 608 6 0 6900 
600 6475 697° 
6376 “ni 6n0 
6550 “ers 6975 
6373 3 6700 14% 


6375 $706 6 6850 mn 


orders peer be sccompanied by 
° 


805 SOUTH UNION AVENUE 
LOS ANGELES 17, CALIF. 


magnetic 
furnover 
cartridge 


Mame your own standards! There is no 
cartridge made that excels the new 
RECOTON-GOLDRING. 


You can enjoy all the advantages of low out- 
put while eliminating hum pickup from 
changer motor, transformer, etc. The answer 
is in Recoton’s newly developed push pull 
coil assembly. So thrill to a new experience 
in listening pleasure with this amazing turn- 
over cartridge. It gives a performance that 
will satisfy even the most critical hi-fi enthu- 
siast! And its modest price of $9.90 (includ- 
ing 2 sapphire styli) comes as a pleasant 
surprise! 


Recoton features: 
° ~ “ere diamond or sayphire 
styli, 
© Frequency response of 20 to 
16,000 eps. 
© Added shielding 
* High compliance and low: mass 
i RY GI OI a oe ot ce a om em aben ames 
© Minimum vertical motion . mF 
So'd by all leading hi-fi distributors. For more 
e Simple installation detailed Jiterature and name and address of 
distributor nearest you, write to Dept. R 


RBECOTOWN corporation + 147 W. 22nd Street + New York 11, N. ¥. 


Manutacturers of World Famous Diamond, Sapphire, Osmium Phono Styli 


-——aeeaeaedtan oO ew oe eee =| ee 
i ie 


COMPLETE TO THE LAST a 


MOZART 


Symphony No. 26 in E Fiat, K. 184 


BEETHOVEN 


Piane Sonate No. 24 in F Sharp, Opus 78 


The Academic Festival 


BERLIOZ 


The Romen Cornival 


VIVALDI 


Concerto in C for Two Trumpets and Orchestra 


Die Meistersinger, Prelude, Act 1 


Teccate and Fugue in 0 Minor 


Sorcerer's Apprentice 


MOUSSORGSKY 


Night on Bald Movatain 


Fantaisie- Impromptu, Opus 66 


No Strings 
Attached! Ne Need to Buy Any 
Records Ever! Full Advantages of Trial Membership 

A! L. 10 masterpieces — yours FREE! Performed by 


rld-famous artists. Custom-recorded « pur 


est vinyl Reproduced with a tonal fidelity encom —_—--— -- eee —_— = 
passing the envire range of human bearing (50 u F fie Besics esterploce Society, tnc., Dept. 47 l 
15,000 cycles.) This amazing offer is made only eet Oise Sovect, How Veoh 23, H. Y. 


Enclosed is 25¢ to cover postage for the recordings 1 


to de monstrat superb quality of our recordings. of 10 masterpieces listed. Enrol! me as trial member 
and to show you advantages of trial membership bs tae No pesepans obligation ever! Advance | 
~ notice of releases. 56 day free trial on any discs 
HOW CLUB OPERATES.We advise you monthly ¥ I may reject records before or after receipt: may 
of new releases Those you want are sent you for | Cancel membership at any time. For future Lp 
PREE cial, Alter 5 days’ listening nly the records discs I keep, I'll pay only $1.65 each plus shipping 
you decide to keep are billed you at the low member Limit: Only one sample package per customer. | 
ship price of $1.65 per dine (average playing time 40 Name 
min ). You save almost \% the usual retail price! This 1 Address | 
give-away’ offer can obviously not be kept open in . 
deftnixely. MAIL COUPON NOW with only 25¢ wo ya be State ] 
help cover cost of postags LCanede, eddresr_646 Bathurst St, Toronto 4, Ont. 


PRECISION AUDIO FROM WWY 


By GEORGE BERRY 


WY transmits steady audio tones of 

140 and 600 cycles which are useful 
in checking and calibrating oscillators 
and other audio gear. The Bureau of 
Standards carriers on 2.5, 5, and 10 me. 
send the two audio frequencies alter- 
nately in successive 5-minute periods. 

If the radio receiver output is run di- 
rectly to an oscilloscope, it is not always 
easy to get a good Lissajous figure dis- 
play on the scope sereen unless the sig- 
nal is good and strong, and free from 
noise. Furthermore, it is never quite 
obvious which of the two audio frequen- 
cies is being sent at the particular time. 

The ultra-simple gadget shown in the 
diagram will help out in both of these 
difficulties. lt is an audio-frequency 
tuned circuit. The switch 5, can tune 
it either to 440 cycles or to 600. The 
audio selectivity greatly improves the 
signal-to-noise ratio of the tone. More- 
over, it is possible to tell instantly which 
of the two frequencies is being received 
by flipping the switch and noting which 
setting gives the louder signal. 

The circuit is fed through a 220,000 
ohm resister to avoid loading down by 
the receiver output and loss of selectiv- 
ity. The source can be the headphone 
jack or the voice coil terminals of the 
receiver, or the 220,000 ohm resistor 
ean be run to the output tube plate 
through a .005 »fd. blocking capacitor. 
A strong signal is helpful. 

The tuned circuit choke, CH, can be 
any of several cheap and plentiful types. 
Such “a.c.-d.c.” radio filter chokes run 
around 5 or 6 henrys at middle audio 
| frequencies and work well. The pri- 
mary of a small, inexpensive 35L6 or 
similar output transformer is usually 
around 2 henrys and works slightly bet- 
ter. Avoid large or high-quality trans- 
formers; they have too much inductance 
and too low a “QQ.” Toroidal inductors 
are best but not worth buying for the 
purpose. Any surplus toroid between 
about 0.3 and 3 henrys will give excel- 
lent performance, but the tuning ca- 
pacitance must be adjusted carefully 
because of the high “Q.’ 

Capacitance values for some common 
inductance values are shown on the dia- 
gram. If the inductance is not exactly 
known, the right capacitance can be 
found by trial with an audio oscillator 
or with the WWY signal itself. 

The choke will pick up hum from 
nearby power transformers if located 
too close, hence the advantage of several 
volts of signal to start with. - 


Handy unit for separating and identify- 
ing the audio tones sent out by WWV. 


TO RADIO ———Www 
RECEIVER 220« 


on OSCILLOSCOPE 
(440~) (600-) 
cl c2 
cH] | HENRY 2 HENRYS 6 HENRYS 
ci iSyte 065 uta O22 yteé 
2 O7yta O35 yta 3 uta 
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HIGH SENSITIVITY NEW POCKET AC-DC 
AC-DC MULTITESTER VOM MULTITESTER 


1,000 ohms per Voit 
20,000 ohms per Volt This instrument is one of the best buys that 


Lafayette has ever red in a Wide Range 
AC-DC MULTITESTER. Ar portable 


Herve sit that meets the eed for a pact 


The new Lafayette High Sensitivity Multitester ts 
a complete instrument a k yet 
‘ yent packed with every desirable feature found rugged test instrument. Has ease of opere 

in instruments costing twice a8 much. One of 0 lly FOUND ONLY IN MORE EX- 
the mest sensitive sltitesters ever offered. 20,000 E INSTRUMENTS. Has 1000 ohms 


ohms per velt DC; 8,000 ohms AC a high t sensitivity en both AC or Dit Uses full 
ensitivity 45 microamps meter. F ale AC-IM * rectangular meter with large easy to read 
voltage ranges ere 6-10V, 0-S0V Vv, 6-500V, «ale Uses i* precision resistors eweled 
6-1 000V: DC current ranges 50 microamps, 2.5 ma D’Arsenval microamp meter movement 
25 ma, 250 ma Resistance: 6-5K ohms, 6-50K Ranges: AC-DC and output volta 0 0-2" 
ohms, 0-5S00K and 0 megohr Decibel range )-250, 0-1000V; DC current 0-1, 0-10, 0-100 

20 +5 db; +5 +22 db (0 db-O.775V - 600 ohms) MA: Resistance 6-10K and 0-100K oh In 
Extreme versatility and seccuracy 1% precisior bandseme sturdy bekelite. case. Sine: 44" & 
resistors; ”“ meter beautiful plasti front wit! 34" « 1%” Supplied ‘Complete with test 
metal bottom for ruggedness ad 


y nm” & *» leads and batteries. A Must for every service 
x 2%”. Complete with batteries and leads : man, shop, Laboratory or experimen«r—and 
at Lafayette’s Price you can afford to own one 


Rw-366 . ner 19.95 Shpg. Wt. 2% Ibe an how of 9 0.48 
n la 7) 
In lows of 8 19.25 PMODEL RW-270-—Complete 3-33 


Single, ea 


eennesece | NOW!_A ROTATOR AT A BUDGET PRICE 


2000 OHMS PER VOLT ON ROTOR QUEEN 
BOTH DC AND.AC 


Af unusual buy in a very accurate and sen 
sitive VOM. Features single selector switch 
for all ranges. Has 3 %, sensitive 140 
microamp meter, 2000 ohme per volt on both 
AC and DC, 21 full seaty ranges, consisting 
wf AC-DC Voltage Ranges: 0-6; 0-12 
0-60; 6-300; 06-1200 Voits; DC Current 
Ranges: 0-300 ua; 0-3 MA; 0-300 MA, Re- 
sistance Ranges: 6-20 K ohms; 0-2 Meg 
ohms; Decibels: 6 db +6 db: +20 db; +34 
db; +46 db (0 db O.774V); 


Hore is a rotator that Is engineered with outstendin 
quality features, but without any fancy doo-ded to add 
to “ost. Weather sealed ail aluminum housing with 
maximum mast support—antenne sets 3” into drive unlit 
Full 370° rotation in each direction with instant brakin 

for pinpoint accuracy. Direct gear drive for hi , 
torque—no worm gears, Lifetime ollite bronze side 
thrust bearing, rustproof parts. Guy wire supports and 
Seepele type Seen for easy installation. Cortrol unit 

ogany polystyrene on! * e » 
tip control. wy We? i ta litadh Thieet 


RMS R-55 Rotator Net 11.95 


Extreme versatility and sceuracy, 14 
precision resistors; beautiful plastic front Th ACCESSORIES 
with metal bettem for ruggedness and rust bearing for above 
shielding. Size 3%” x 5%" x 1%”. Shops — = ; Net 2.91 
We. 3 ibe “wire cable for above 
er hundr ft, 1. 
MODEL RW-360 Complete wR-4? — ” ed 1 rf 


In lots of 8 12.45 
Bingly, ea 12.95 


COMPENSATOR | > “Kypelt High Output 
for G. E. CARTRIDGE Dynamic 

Designed for use with G.E. . 
reluctance cartridges and 
preamplifiers. Five settings 


4200 Ft. Microphone 


include LP, AES, Fist, -. Plastic Base Worth 

78 and | Lal No cones Genuine PE Meny Times 
loss is Dp weed by use 

equalizer. A must where RECORDING TA its Price 


List Price 


Shes. Wt 14 of 


LAFAYETTE made « terrific SALE $ 

deal with one of the leading 14.95 547-00 
manufacturers of tecording (ape 

ys A 5 pee Ay ey oreume AT LAST! A Hi-Fi Dynamic Mike for Public Address 
s ce se 0 5 o te ‘ ~ 

Sees Glen ene aries, WE GUAG- 1 cidat * "te YOU'S SnDEN Se pay fer © goed oryete 
postas® ANTEE ABSOLUTE SATIS. 
C00": ensewed 4 S| OR YOUR MONEY | Lafayette went abroad to obtain « high quality OY 


greater bass and treble re- 
sponse is desired. Fiat i- 
tion gives maximum high frequency response. No wiring 
required—just plug in. With lead and plug. 2%” 2 2 


btock Ne PRO... wer 4.95 


DUAL STYLUS — TRIPLE PLAY 
DIAMOND and 
SA 


PHIRE al-quality recording tape ones 


The finest. profession NAMIC MICROPHONE at « price that is 10% bees then 
‘yest performance any comparable dynamic microphone on the market toda) 
for thousands of playings. Red Ox se in & emcoth Exceptionally fine for public address, recording and other 
uniform coating; greater signal strength; with maximum | general purpose use Substantially Gat response, 60 
fidelity; unifarm frequency respense m 40-15,000 cps 16,000 sf assures faithful reproduction of speech and 

6 tu she mpedance 40,000 ohms [15% of 1000 eps. Out 
in tots of 10 rolls 1.74 ea put Level 55 db. Die cast metal case Gnished in light 
LAFAYETTE EXCLUSIVE!’ grey and fine chromium. Compact and light weight 
Net Wt. 1 ib. Head at Gzed tilt of 15°, equipped with 
6 tt. well shielded low-loss special viny)-jacketed cord 
Standard %”-27 thread. Dimensions 1-23/32" high, 2” 
wide %” deep. Bhpg. Wt. 3 ibe 


ment for All G.E. 

apnote Triple-Pley Certridgest 

Stock Me. K-29 wer 11.95 ff DYNAMIC EAR PHONE 
= 


a A Dew lightweight plastic ear phone 


ally imported by Lafayette to 
you the high quality of « 

CASCADIAN 

TV BOOSTER 


¢ with the ease PA-19...8ingly, es 14.95 In lots of 8 14.45 
List Price 542-50 


SALE 9.95 B 


at « price less than half thet 
of any comparable unit. Fits righ 

Biggest Booster Buy Ever! 
Famous Masco Cascode Booster!! 


inte ear. Excellent sensitivity of 
65 db. Idea! for use with miniature @ Mailory 3 Gang Inductuner 
@ Three tuned circuits—cascode! 
@ Golden Grid 6627 Pius 616 Pius rectifier! 


sets, hearing aids, transcribing, ete. DC resistance 2000 
impedance 5000 ohms at 1000 cycles. Complete | @ SAF4 — 6B2Z7 and 1N72 
rosley series EU chassis 99) and 994. Ideal for bulid 
@ 35 db gain (56 times!) average on all channels! 
A sensational new tunable VHF booster utilizing a spe 


ohms, 
with 3 ft. plastic covered cord @ Parts Alone Worth Twice the Price 
$-72.. ove tet TED 
‘ 
ing UNF converters, eu Output feeds inte channei 
iF? 
cial low-noise circuit Employs the new Golden Grid 


UH from end covers all channels 14 through 82 
SRCA 807 TUBE 
Concentric shaft includes fine tuning Built-in an 
6BZT tube so well known for ite use in cascode circuits 


QUANTITY LIMITED 
tenna switch operates off tuning shaft. { eo 
BRAND NEW JAN. SPECS. with IN72 diode, 68Z7 and shock mounted 6 
STOCK NO.SP-70 Size: 8252 3%. Shope. WLS ibe. Quantity limited 
Field pioneer and specifically designed for new low nolse 
high gain front ends. Brings superior reception w older 


Lots of 3 4 45 
type receivers. Single knob control for utmost simplicity 


CROSLEY UHF FRONT END 


the famous Mallory continuous tuning inductuner rie 
inal replacement for Crosley part 154008-1-1 weed is 


TL-25 


Bingly, ea 4.95 
Y > WEWYORK NY 100 SiuthAve 
yet 


IMPORTED DIRECT 
Prism-Cooted Lenses 


if’ BRONX Y 542 E FordhamRd 
@ All-Metal Construction t 
__ 


1 
F NEWARK.) 24CentralAve 


) 
te a Pg S tatiideat Forme lt 
i # on all chann Aes @ Leather Cose & Straps kK PL AINE | ? 
“ precision stability. Auton LAINFIELD.N.) 139 West 2nd St 
off by TV set Us 38-t ® wit . . 

60 and OBZ? tubes fer mazitn.9 gain and pandwidin. | F-1O5- & x 30 with cose... NET 10-28) with order, Mi oepy, mc MULL Lem 
t approved. For 110 volts AC. Wt. 5 ibs F-15, 7 x35 with cose ET 19.95 Add 10% : 

- . her f-103, 7 x 50 with cose NET 21.95 ° inctude postage with order 
Masco TVB-53.in lots of Net 9.45 6ingly, eo. 9.95 F-104, x 50 with cose NET 32.50 Fed. Tax Wrive fer FREE Bergein Pocked Coteies 

March, 1955 115 


McGEE’S OUTSTANDING VALUES FOR MARCH 


MME DMIATUCE BROADCACTING Pattih | 25 WATT Hi-Fi SPEAKER SYSTEM $24.55 ~~ 


MINIATURE BROADCASTING AN 5 
MJ STATION FOR THE HOME D MAHOGANY SPEAKER CABINET $79.95 


2-12” Wooters 
NEW 1955 MODEL WITH 2-5” Tweeters 
CRYSTAL MIKE $9.95 


Power Supply 
Sensational new mode! MCL-E3 miniature broadcasting station for a 
negragh pan re posocver on any aepaties® radio ‘a = B and L-C Cross 
tutes i” jue ike «@ on. ine packs crystal mike or ° 
Complete with 12Ka ane 4 FOU? tubes and instructions. O . ro 110 volte AC. Simple over Network 
4 opermes one contro! fades from my wg to im na oney can be adjusted so 
te interfere with tocal radio « Miniature broadcasting sta 
with's eryetal hand mike and instructions. ‘Ship. wt. 4 ibs. Met price $9 


6” SESSIONS CLOCK-TIMER 


With Plastic Cabinet $3.95 = 


Sessions Cleck-Timer in plastic case 7” =x O8%—" tall, 3” Geen. 
na 


complete 


$24.95 
WITH CABINET 
$7995 


25 wett, High rae p. nam 
for @ small radiq chee Low « y a 
6%" « 4” high ana paductance-06 capac: ° 
+ aye thie attractive clock and cabinet could be used, such as mount- 

0G «2 mall bell below the clock for use as @ kitehen clock and timer 
Clock has sweep second hand and 15 ame, 126 voit switenh to turn 
en appliances on we-net time. Case available in tvory, Green or 
Yellow. Stock Mo bndre3. Sessions Civcck-Timer with case of your 
color choice. Gale price oniy $3.06 


netwo two 

separate 110 voit 

weney response 20 to & 

acer spea & with felds excited to saturation the 

eters are © 
he 


ta capac tan: type which prevents weausosies below 
"the tweeters and climlnates frequencies above 2000 qe =—. ~ 
cirewit he cress network system is simple to counent 

on, tign 


RC-600 REGENCY UHF CONVERTER $16.95 CT hee 
2000 net « and 


yetem, as ye -. _ but tees 
separate attenu or control. Sale 


UNHE converter SCOOP! Grand new 80-600, Regency UNE con- 
cial sale price onty $16.95. Reguiar dealers net 
All channe! VHF, 14 thre 83 miy 200 te sell. 
Mode né-e60 Shiv. wt. 6 ibs. Special sale price only $16.95. 


INSTALLED IN CABINET $79. 95 


High Sisote Po aker system console speaker cabinet 
hig jelity speaker system con tained ma beaut: ful hand rubbed a 
console speaker cabinet. This 3% door style speaker cabinet is 43° high, 31” wide one 
RMS VHF TV BOOSTER 23° deep. This cabinet was intended for a 24” TY set and cost over $100 te bui 
We have added 4 heavy laminated baffle, cut for the 4 speaker system and mate 


mahogany color plastic ey cloth that is auoustientty correct for this spe 


The be portion of th abinet t. 
te. Continuousty variable cabinet contains 9.4 cu. ft. of space it cow asi 
| prevents overloading made inte « top ayality bese reflex baffle wie the addition of « back and the 
4a * 2 ae and has 


>’ «S56 aa 
Mode! SP-6, er and preamp! ifier tom sec- 
tion of the cabinet is cut for two 10° speakers which were with the TY set. 


a 
6-TUBE, 2-BAND RADIO KIT $14.95 Bee See hee he rake, or, Amelie’. aMadet ebP-LaieRm, High Praattty 


$799 
6-18 MC 550-1650 Kc Kosei Cees: ween, flap, Ciseies conener, 9 “poem tees cross-over network, installed 


6 tube, 2 band AC-DC radio kit, complete with speaker 


nek” Pevwiar ‘elie sehogte and solfoyes Yor wining | 3 NEW 1955 8” HIGH FIDELITY 
a SPEAKER SYSTEMS 


IMPERIAL | $19.95 
CONTAINS HEAVY DUTY 8” AND 5” 
ALNICO Y PM SPEAKERS 
RESPONSE 25 TO 14,000 CPS 


IMPERIAL Il 
pm Gs See 24° 
sponse 20 to 14,000 cps. 
New 19655 mode! IMPERIAL 


. vy 
3 either of these partes Mere are three outstanding ~a-, 7 Ai. fideli 
£ in the same high quality leatherette covered 4.2. 

cove’ 


Fi in closed and cabinet has 
des 
speaker or with ary high quality r 
Ls 


nee 
speakers offered in each model net a bn are 
e are covered with the excep 
50-WATT BOOSTER AMPLIFIER wae ae, 
The imperial will never be obso can 12 1 
in the future and use the al for the mid range and nigh woauoney 
50-WATT speaker to mak m te w an 
a s Mage Pm and «@ S&S” PM speaker. 
ue ae, 25 to 000 ° ° is’ 
a 6 Po ” 


BOOSTER AMP. 5S” Oxford PM speaker. 


E 
3-TUBE AMPLIFIER—6x9" SPEAKER 
3-SPERD RECORD PLAYER S10 95 


‘ ne 
sh Solas weight 16 


o 
cos. Met 
2-Mike Pre-Am $12.96 entre, Not « once ae cos. Ts mise, 936. speaker ond Wulvereitey Chaaes 
, but a janufocture mp. 4401 high frequency reproaucer. Freque em response, 20 to 15,000 cps. Net price 
A sensations! value. A SO watt booster am- 39.9 Shr weight 3 b. on all 


tee te AMPLIFIER KIT 129% 
COMPLETE WITH TUBES 
8 Tubes—Push-Pull Output 
ALL TRIODE CIRCUIT 


flier bit with 


bes: 4 rey ’ 
boost tone contre!. Chassis 
Saice price, $39,905 a2 
oe $0 watt booster ampliter 
one tow tevel input. Furnished with 
of SO watt booster. Chassis 


rr Se tee 
10” PM SPEAKER AND LEATHERETTE BAFFLE 


Now, buy 4 full 10° 4 speaker with Ainico V magnet Bo FO 
y e quaitey Sf leatherette wall battie, TH R 
ae 


J a look joint pa 
with rownded corners, quality covering and plastic od'ee 
tow eid 10RnN, to" speaker and beffie, 


ve 
WM speaker ue ame » quality 12” wall baffle, only amplifier “ah, com 
o each, 2 tor $8.00 2 for $10.00 | ™ ship. wh. 28 tbe” het 


FAMOUS STANDARD COIL CASCODE TUNERS 


V-2000 series Standard Coil 


Push-pull output tube 
cludes 3-785 


hown on this page 
elector ewiteh for either 


Z. base response or t sym 
rot Suelity amplifter 22 att 
p -9 au ‘eh on” tubes, Geqrem ang tantretts ions. Model 75, 


New 2 tube Saertes-Tarzian No. TY-SA, 12 

channel TV tuner. 21-25 me. Popular in 

concede, tunere many makes Aliso, ideal for general re- 
“ . 


WE OFS aed SENT OF SALE PRICE placement use. Has 616 and 68C5 tubes 
Used in CBS. Arvin, Crosley FITTOLeYU, 
TOLH, TOLU, FZICOLEH, etc 
for general replacement use. A good repiace- 
ment for one tube tuners Bie 
TY-3A, Sale price, $6.95 Takes SCK-2 
knob set described at left 
‘ 
2 FOR $25.00 t , GEN'L. I 


oT 
in at T - 4 tubes. P 
oS ter sak ob “te 7 and 656 tubes. Se", 400" or 6” shaft. Saie price, V-S3735, 3 tube Sarkes Torsten, as , gt tuner, with 2-6AG5 and 6C ubes. 3 


cascode % ehannet suaee with 13th position for 
Serene wcaptigte heft With tubes 6807 ana 6/6 Used im 
+ of ww vin, , 4 a alee, $12.06 


STANDARD COIL PENTODE TV TUNERS » $9. 95 


©-047 Standard Coll Pentode se channel tuner, 
ine tuning anon imeul ound Uilamoate . 


5 bes. Uv 
Sale price, 
Grand sew as used 


9 
im Mallicrafters With iS and 


n $9.95 
2 “gai price. ® with 6805, GAGS and 6/6 tubes. 5” shaft. 


‘ i" tor 6 SS 2) mee 1.0. Sete price onty 90.00 ee 
9 tates. TUNERS FOR EXPERIMENTERS, BUILDERS $2.95 


ated fro 
Ys Sig With tubes ry . 
oa elt Pentode 1 tuner wi 
fiiltens of TV sete row im use have this tuner, 146", ‘i, 3” length. ese tubes for the builders experimenters. tdeal for build- 
replace eid tuner cheaper than it can be repaired. Seis” price, $9.95. ete. Type ~ oe Tarzian, has screw driver sitet fine tun- 
cna wee 
aichive Ee s.* Smstehing Com, tuners. Set No. SO for fine tuning and channel RCA-L3K x & RCA 20 rom sets may need repair. $2.95 tess tubes. 
ume and contrast inebe. Either set only S8c 8 pair _SE1IX, ex: tube Gen’! inst 42 eh re tuner. Removed from sets, $2.95 less tubes 

—_——_$ — _—— 


peer 8. KANSAS ¢ ane OUR NEW ADDRESS |S 
“with "Skben. (901 McGEE St., KANSAS CITY, MISSOURI 


McGEE RADIO COMPANY 
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MITTANC 
SAL. 5 


-9-TUBE HI-FIDELITY 


12 Watts Audio +392? 


Dual Tone Controls 
RECEIVES BROADCAST 550 TO 1650 K 


JACKSON AM9A 


transformer mate 


° iluminated condenser 
® stage and Size 13 tong. 6 
high and @4 GSN7. GAT6, 2-46V6 


Mode! AMSA with our 
Mode! AMSA with our PIG-CR 15 


speaker, both for $56 65 


11-TUBE FM-AM HALLICRAFTERS 
Ss3t,.50, $6 Q95 


* HIGH FIDELITY fixer 
* AUTOMATIC FREQUENCY CO NTROL 


shattsorattore Mode! &-THA, 
custom chassis Sie 7 

Compiete with tubes 
ec 
S to 108 me 
ons im perfect tune 


2 ohm or S00 ohm 
50 to 14 es 
A full 11 tube tr chassis 


push-pull This chassis found in $400 combinations 
input Self-powered ary tor 6.8 
bie retuct 

S-78A Halli *. Ship. wt 

S- 768A Hallicrafter w coaxial Pw 


om 


GARRARD—COLLARO—WEBCOR 
3-SPEED RECORD CHANGERS 
$65.00 LIST COLLARO 3/532 $38.95 


Mere in modern up-to-date 3 speed auto 
at ers New Webcor model 114-43, 3 


S-76A Hallicrafter with our Fis cA 1S” coax 


6 anger with @PR-060 G.E. cartridge 

s hip. wt. 12 ibe Sale price onty 

$29.9 

Regular $65.00 list Collaro mode! 3/532, 3 speed automatic record changer made in 
Engiang taterm: 10 and records of sam 


wood —— 
and weighted turntable with molded rubber t 
‘a 


0$2 cartridee 


e 
ne so " Garvard x, - 


high te cartridge 
spiagid $3.43 extra. 8C-80 with @ : apn ‘oda’ ‘Golden "veeasure cartridge 
RC-80 with crystal fip-over cartrid onty $52.4 

ec-s0 G Crown speed automatic changer a38 


Tea 


moter board and 37% below Met price, less cartridge 
over cartridge, $72.06. With G.&. RPKOS2 Golden treasure, $68.11 
spindiec, $3.43 extra 


21” BLOND TV-RADIO-PHONO 
CABINET—-SALE PRICE $49.95 


Biond mahogany combination 
* full doors with 
Has space « 


TV Radio Phono ophinet 
or ai Tv 


changer and a 
with matching grill 
TY compartment is 


binet 


° 3a high, 42% ~ 
Ship wt, , BS ibs. Stock No. 018-218 


CUSTOM RADIO CHASSIS - CHANGERS -HI-Fi SPEAKERS 


17" TO 27" TELEVISION CABINETS—LESS THAN FACTORY COST! 


HI-Fl FM-AM TUNER 
AND 10 WATT 
6V6 AMPLIFIER 


- 
< 


BOTH FOR 


he 


9 TUBES-PLUS 
2 RECTIFIERS 
PHONO INPUT 


(Push-pull 6V6's 
speakers shown 
- 


New, high fide 
on separate chas 


ty se!l- powered = AM tuner with 10 watt amet 
: a‘ 


you r 


recerd ch 


" *y 
put for ys phone pichup 


1 one 
purchased we will metude 

has 6 tubes plus reet 

« 2-66" 


one contro! 


t erce ¥ 
esan' ris coaxial © $20 00 
when Cotiare 3 632. 3 speed sutomatic inter 
changer with crystal Hip- ove 


McGee's Famous 
12 AND 15 INCH COAXIAL P.M. 
HIGH FIDELITY SPEAKERS 


$9395 


15-Inch 
Mode! P15-CR 


‘Ia 


\ 12-Inch 

- Model CU-14Y 
Mode! CU-1L4Y, 12 high Hdetrty 
cpe Full 68 of 
high frequency tweeter 
your radio or amplifier 


tne quatity 


cu 
Model 


Response down te 20 cme 
Ainice VY magnet im the 4 woote: Bee 
high frequency tweete " 

Fenes 52 te onm out tr 
PiS-CR, MoGee's Sale Price, $25 


a HIGH FIDELITY SPEAKERS 


8” BLUE STREAK ...... 
12° JENSEN P-12P...... 
15” WOOFER 


Mode! HF 4/1, & Give Streak,’ High Fidelity wide 
property baffied will give excellent response 
terrifte response through important 


P ec 
Model 


it has tone quality 
Ainivce magnet 


cone h 
to 
from 36 with oo 
Perfect and protessional 
6 '» ’ 6 
jensen Concert, High Fidelity wide range speaker Hee 1445 oF 
with Heavy rt 
18 to 25 wette for 


Hdetity 


on @ ty * it 
Ship. wt., 12 Ibs., 


system 


preee, $18 


RT-21MA $49.95 DRT-21M $59.95 KL-27X $39.95 
21" Mahogany Television- Phono Cabinet 


DRT-21M. Deluxe fame or mahogany Te 
a i V chassis and ord changer » 
. ana @ o # ’ 37 high, 404 a ane 
aker < part t 21% yr 234, wide 
2: TV « . € * shelf is . o 
90 * Stock w ORT-21M. Sale price only $59.95 ava 
a at ®. et J a C7 


BSiank front pane! available at $5.00 extra 


0th 
F.0.8. KANSAS CITY 


SEND 256% OF FULL 
REMITTANCE WiTH o#oEgR 
BAL aT coo 


—— 


b To 


TELEVISION CONSOLE CABINETS AT LESS THAN FAC\ORY COST! 
FOR YOUR TV CHASSIS—MODELS FOR 27-INCH TO 16-INCH CHASSIS 


27" Mahogany Ff * Ca $609 66 i? 
4 No 27 MA Ma pany with f 

doors tor 21 24 ar 27 Tv 4) 14 
301 ' ~ 


OuR 
1901 McGEE St., KANSAS CITY, MISSOURI 
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NOW YOU CAN SERVICE 


EIS & TAPE RECORDERS 


TA 


FASIER 


MORE 


PROF I 


NEW KIDER BOOk ¢/ 
PICTURE BOOK OF TV TROUBLES 
by the Rider Laboratory Staff 
JUST PUBLISHED: VOLUME 2 
(Veetens Sweep-Deflection Circuits) 
only book ever devoted enclusiocty to 


ae 
A. gh 
fit dere te ‘eee 


to do 


CHAPTERS: Blocking 
© ~Multivibrator 
Vert 


ary Sweep 
Oxcilator, Vert ew 


Output Transformer Replacement—Ver- 
tical Retrace Blanking and Yoke Cir- 
cuits— a Trouble-shooting of Vertical Sweep 


Sys 
Cat. er iee-2, Su" « 8%", paper bound enty $1.80 


VOLUME | covers Horizontal AFCO Circuits. 
Cot. #168, 5% « 8%", a oe . only $1.35 


RIDER'S SPECIALIZED TAPE 
RECORDER MANUAi, VOL. 1 


Servicing tape recorders _F 4 business—and 
here's f opportunity to r share of this 
proktabte market With this wo? “filled 2488- pee 
manual, you'll be able to service every reco’ 
put out by the 12 most prominent eaptadaptmsers 
during the 5 years from 1950 through 1954! In- 
cludes everything you need to know about opera- 
tion, adjustments, trouble diagnosis, and repair 
ot 88 d different models! Here's She kind of servic- 
ing information you get on each model: ry- 
chematics; voltage ta; tube pb = 

out; exploded views of mechanical qosmutiies 
troubleshooting charts (with instructions on elec- 
trical: and mechanical organization); how to use 
tape recorders with cther devices; electrical ana 
mechanical parts lists 


COVERS ALI. THE MOST PROMINENT 
BRANDS: Bell & Howell (Stereotone)—Brush 
Devel. (Soundmirror)—Columbia Ree. (Columbia- 
Hell G& Howell)-—Crescent lad. (Steno)—Day- 
strom (Crestwood)—Eicor, Inc (Eicor)-—Pentron 
Corp. (Pentron)—Radio Corp. of Amer. (RCA)— 
Revere (Reverc)—Three Dimension Co. ( Stereo- 
tone )—V-M Corp. ( Tape-)-Matic )—Webster- 
Chicago (Webcor)-Webster Elec. ( Ekotape) 
Wileow-Gay (Kecordio), 
Cot. #6001 288 (8)" = 11") pp., paper bound 
only $4.50 


HOW TO INSTALL TV ANTENNAS 
by Samuel L. Marshall 


This book lives up to its title! It's comple tely 
practical-an iustrated “Antenna Bible” you'll 
refer to every time an installation job comes in! 
Tells you everything you need to know about in 
stalling TV antennas: safety precautions; putting 
op masts and towers; getting the best reception 
in fringe areas; wind and icing problems, types 
of antennas, and when to use them; rigging, roof 
ing, and pepeonry work; in short—how to do the 
fob * RIGHT - quik ky, salely, economically! 


CHAPTERS: Antenna Fundamentals-VHF An 
tennas~Transmission Lines & Stubs-UHF An 
tennas—Inetallation Materials & Methods 
Masts & Towers Installation Problems 

@. 2172, 5% « 8%", poper bound only $2.50 


1 Rider books are sold by parts titers end ond book 
t stores throughout the m YOuR dealer 
§ doesn't have these becis, ae | thle coupon to us! 
1 JOHN F. RIDER, PUBLISHER, INC. 
' 480 CANAL ST.. NEW YORK, N.Y. 
Please RUSH me: 
ycruns BOOK OF TV TROUBLES 
ol. $1.35 Vol 


oY {) 2 
. wow TO INSTALL TV ANTENNAS 2.50 
SPECIALIZED TAPE RECORDER MANUAL $4.50 


« CITY & STATE 


| 


| voltage 300-volt 


TV SERVICE HINTS 


CTUAL servicing case histovies are 

invaluable to the service uwchnician. 
Many technicians keep a notebook in 
which they record the more unusual 
and difficult service jobs they handle. 
This serves as a guide, available for 
quick reference when they come up 
against a similar problem. Given be- 
low are some of the case histories re- 
corded by one practicing service tech- 
nician. 


Raster Troubles 


CBS-Columbia Model 22C09 

Drive bar elimination—TIf difficulty is 
experienced in eliminating a drive bar 
by variation of the horizontal drive 
control, Cue, reduce the value of the 
coupling capacitor Cw, (470 uefd.) by 
inserting another 470 w«fd. ceramic ca- 
pacitor in series with it. Check all 
channels for possible parasitic oscilla- 
tion whenever a series or parallel ca- 
pacitor combination is used. If para- 
sitic oscillations result, replace both 
capacitors with a single 240 wefd. ce- 
ramic capacitor. 


Du Mont RA 167 Chassis 

tntermittently shrinking raster 
This set displayed the intermittent 
symptom of a shrinking raster, par- 
ticularly noticeable in the vertical di- 
mension. A decrease in brilliance of 
the picture was noted concurrently 
with the raster shrinkage. Contrast of 
the picture remained approximately 
normal considering the change in the 
brightness. Analysis of the symptoms 
indicated that something was affecting 
the high voltage and the sweep sec- 
tions—mostly the latter. 

A monitor voltmeter was placed on 
the 30°-volt low-voltage supply bus 
and another monitor with the high- 
voltage probe was used to check high 


voltage at the second anode. There 
pa ca a ce ee ee ee me ey 
' 
6Axn4 i 
DAMPER TUBE i 
® 1 
1 
! 
! 
’ 1 
! 
HORIZ OUTPUT TUBE ui 
SCREEN SUPPLY i 
SA37 
5 
aw 
} + 
c2a 
e+ 10 BOOSTED B+ 
300V 350V 4tov 


was practically no change on the low- 
bus when the inter- 
only a slight increase 
of about 5 volts was observed. The 
high-voltage monitor voltmeter re- 
vealed a drop of 750 volts at the time 
of the intermittent. 


mittent occurred 


The monitor was moved to the 
boosted “B+” for the next trial. When 
the intermittent occurred again, the 


boosted “B+” lost 50 volts from 
normal 450 volts. Ohmmeter checks 
of the boosted “B+" circuit failed to 
reveal any pertinent deviations from 
rated values of the components. Re- 
placement of the electrolytic capaci- 
tor, Cm, between the “B+” 300-volt 
line and the boosted “B+” bus, as 
shown in the accompanying diagram, 
eliminated the trouble. (The continuity 
between the cathode of the damper 
tube through the flyback, linearity coil, 
etc., is shown by the dotted line in the 
drawing for the reader’s convenience 
in analyzing this trouble.) 

Inasmuch as the vertical sweep and 
vertical output are fed by the boosted 
“B+" bus, the vertical shrinkage was 
more prominent in the displayed symp- 
tom. Contrast was not appreciably 
affected since it is not fed by the 
“B+” boost, but from the lower volt- 
ages. 


its 


General Electric Model 17T20 
Intermittent jitter of raster width— 
This trouble was traced to corroded 
contacts on the yoke interlock termi- 
nals 10 and 11, which were cleaned. 
The interlock is in the “B+,” 275-volt 
circuit to the screen grid of Vin, the 
6BQ6GT horizontal output tube. Na- 
turally, a small drop in the screen 
voltage would shrink the raster and, if 
the voltage returned to normal fast 
enough, would not appreciably affect 
the set so as to produce other symp- 
toms characteristic of a lowered hori- 
zontal-output screen voltage 


Sylvcaia Chassis 1-504-2 


No raster but adequate high volt- 
age—This set will display this symp- 
tom whenever the coupling capacitor 


from the video output tube to the CRT 
cathode leaks excessively or complete- 
ly short circuits. The coupling ca- 
pacitor in question ‘s Cm having a 


value of .22 ufd. Leakage will permit 
“B+” to bias the CRT cathode more 
positively than the normal positive 


voltage supplied by the picture bright- 
ness control thus, in effect, making the 
grid bias more negative. If this bias 
is large enough, it will cut off the CRT 
beam. 


Trav-ler Chassis 46A3 
Excessive width—If the 
cessive, the high voltage 
tor (Cy, 500 #wafd., 20 kv.) return may 
be made to terminal 8 of the flyback 
transformer instead of its normal con- 
nection to chassis. This will yield a 
slightly greater high voltage, improved 


width is ex- 
filter capaci- 


punch to the picture, and decreased 
width. The focus may require a slight 
re-adjustment due to the increased 


high voltage 
Picture Troubles 
Du Mon: RA 109-112 Series Chass's 
Short-circuited coupling capacitor in 
picture if. transformers—-Some of the 
pix if. transformers in these sets used 
RADIO & TELEVISION NEWS 


coupling capacitor between primary 
and secondary windings for variation 
of the coupling capacity during align- 
ment operations. The base of the “Z 
cans” (as they were dubbed at the 
f transformers were 
fabricated of a thermoplastic com- 
pound which permitted the terminals 
ind other parts attached to the base 
to move when heated. This could oc- 
cur whenever wires are soldered to the 
connecting terminals of the trans- 
The coupling capacitor could 
thus move and contact the winding of 
polarity (with respect to 
B+") and create a short 

Repair may usually be made by re- 
moving the can cover, gently warming 
the base with heat from a nearby sol- 
dering iron, and bending the capacitor 
iway from the winding with which it 
will be found in contact in these cases 
A wedge of paper may be inserted be- 
tween the winding and the capacitor 
to keep the two separated while the 
Use caution in resoldering 
into the circuit and in unsoldering for 
repair and/or inspection, as the parts 


actory) or if 


orme! 


opposite 


hase cools 


ay move again 


Du Mont RA 166 Chassis 

Critical vertical hold This set dis 
played critical vertical hold. The hori- 
zontal hold seemed to be more critical 
than it should have been although this 
would have passed unnoticed had not 


V209A 
- SNS CLIPPER 
o v2 12h 
’ - 
| 
* 2 
75 


ttention been directed to the syne by 
the major symptom of very critical 
vertical hold. These facts led to the 
theory that the composite sync wa 
iffected. Oscillos« ope checking revealed 
oss of sync at the third syne clipper 
J , Which is half of a 12AT7 dual 
triode. Ohmmeter testing revealed that 
the grid resistor of this tube had 
hanged from the rated value of 220.,- 
000 ohms to 1.8 megohm. This resistor 
is Rew. Replacement cured the trouble 


Motorola Model 21F3 

,o megacyc le harmonic interference 

If such relatively 
weak in this combination set, the 1000 
“fd. capacitor Cx, at the output of the 
6AL5 ratio detector, Vs, may be in 
creased in value to 5000 uwx«fd. without 
serious loss of the high notes in sound 
reproduction If the customer is a 
high-fidelity enthusiast, a filter may be 
used instead of the summary change 
of the capacitor To do this, break 
the lead between R» (33,000 ohms) and 
Ce (5000 wefd.) and insert a 47,000 


interference is 


ohm resistor One end of this in 
erted resistor will be bypassed by 
C=; bypass the other end with another 
mica or ceramic capacitor of 1000 


“fd., equal to Cw, thus forming a pi 
filter. Far less attenuation of the high 
frequencies results, plus a severe at 
tenuation of the undesired 4.5 mc. har- 


monics 
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PHYSICS 
GRADUATES 
with experience in 
RADAWR or 
ELECTRONICS 


or those dé string to enter 


these areas... 


) oo ae 


Since 1948 Hughes R nd 1D 

ment Laboratories hav n engaged in 
an expanding program tor design, d 
opment ind manufacture f higl 

plex radar fire control t for fighter 


and int rceptor aircraft This 1 yu 
Hughes technical advisors im the field to 
scr vi compan sand Military agcncK cme 
ploying the equipment 

As one of these field engineers you vill 
become familiar with the entire ystems in- 
volved, including the most advanced ele« 
tronic computers, With this advantage you 
will be ideally situated to broaden your 
experience and learning more quick! for 
future appli ation to ady anced electronics 
activity in either the military or the com 
mercial field 

Positions are available in the continental 
United States for married and single men 
under 35 years of age. Overseas assign 


mcnts are open to single men only 


SC TENTIFIC AND 


ENCINERRING STAPD 


HUGHES 


RESEARCH AND 
DEVELOPMENT 
LABORATORIES 


(wiver City 
[ Angeles County, 


(_aliformia 


W¢9 


BEST BUYS 


Full Year Guarantee 
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SPECIAL INCENTIVES 
Offered Jobbers and Distributors. 
Get the Facts! 


<#2or7rr 
bh! 


= 
~ 
Seer eee eeeaseadw 
ZIVAMAOOCeer>>> 


VME KNEEVO-ae 
Cues +e4N YOu 


27 
sat7erT 


ett them exctusively for a number of years 


‘ve been se 
vt UNCONOITIONALL' 
and other vas equipment 
) aeeuratety checked in our new 
Wet * why 


with ecter bal. C.0.D, Inetude postage 


GUARANTEED 
us plus other surplus equipment sources 


fully cauipped testing latre 
mY inciudes over &@ million asserted types and inciudes simost ever 
it's tmpessibie te liet every type-co be sure to 
Prices subject & 


Our 
Most are 


tubes are obte: 
brand new 


ed from government agencies, re- 
the remainder is removed from 


where your imepection ic welcomed 
tube type Made during the past 20 
your requirements your order 


include AL n 
MINIMUM ORDER 10.00 


change without notice 


COLUMBIA ELECTRONICS CORP. 


1S Liberty Street 


| NOW! Service Dealers con offer the finest in 


[Fl ae 


ment of only 
$495 pe 
TRANSVISION Lifetime 
MATCHED HI-FI UNITS enable you 
to undersell ALL competition at a 
good profit! You get /ull Dealer 
Price Protection—and more! 
**How? Rush coupon for full details 
about our great “Dealer Hi-Fi Program.” 


“lhe Dinest 
MASTER 


AMPLIFIED 
wo COMMUNITY TV 
ANTENNA SYSTEMS- 


Send Us Your Problem for 


y Advice 


FREE Engineerin 
important Technical 
| for C it) 


REE: 
t and Master TV Systems 

=== RUSH THIS COUPON NOW oe on 
@ TRANSVISION, INC, NEW ROCHELLE, W. Y. 


' Rush details on () Hi-Fi Dealer Program; 
8 C) eres Manual for Master Antenna Systems 


Name 
| Address 
- = 
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New York 6, M. Y. 


| CHECK EVERY ITEM!! | 
SAVE ON GUARANTEED Vests” 


Individually boxed 
3 or BO. es 29¢ 


e 
Saat 


TUNGAR BULBS 


es. $1.49 


poo ae ~= jg 4 KM +R 4 
ware wit or 


rail mm,” « ‘ 


“nEconDina moTor 
le Al FOR 


$4 ‘ts 


$1.40: 6 $7.5 
ERPROOF SATETY GLASS ‘ 
» $0.89 
MIKES (W.E.)..hrand ow a oa 
WHIP ANTENNA.« ore ee 
ect 8.78 


SHAFT COUPLINGS, EXTENDERS. REDUCERS ‘ - 
oO. 


4 ‘ ’ r i oa Ht +4 


EXTENDERS 3% ‘ ‘s! 35 


* ge; “4 $1 ‘00 


JUMBO RADIO ELECTRONICS PARTS KIT!! 


plus on “* 
handy 


$395, 


— ta bet Ae ~~ 1108 aamv r 
athe 


RADIO corP. 


Sh soeed eap 
LEqlan ook o 
New York 7. %. ¥ 


) 
ae 

; ; 16 ea 
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For severe cas of such interfé 
the filter should be used and a 
smali shield of scrap metal should be 
placed over the filter to further 
mize radiation prior to filte: 


cs 


mini- 


ng 


Packard Bell Model 2721 

White flash 
turbing white 
screen due to 
turbances of the were 
eliminated by reducing the size of the 
video coupling capacitor. Reduction of 
this capacitor, C from 5 efd. to 2 
“fd. increased the series impedance 
low frequencies and all but eliminated 
the noise flashes the value 
to .1 w#fd. resulted smear 
2 »fd. was used for all 
formance 


Dis- 
CRT 
dis- 


reduction 
the 


noise 


nowse 
flashes 


severe 


on 
local 


impulse type 


to 


Lowering 
in 
best ove! 


some SO 


per- 


Sparton Mode! 12A204 
Parasitic interference 
This trouble was 

oscillation of the 

tube, a 6CD6G, Vw». The interference 
varied with motion of an insulated- 
handle screwdriver in the vicinity of 
the base of the horizontal output tube 
since this varied the frequency of the 

parasitic oscillation. A 470-ohm, 2- 

watt was connected between 

the pin 8 socket terminal of the tube 

(its screen grid) and the junction of 

the screen grid bypass Cis, and screen 

resistor Ries. This acted an anti- 
parasitic damping resistor and cured 
the trouble. 


on 


due to 


channel 9 
parasitic 
horizontal output 


resistor 


as 


Truetone Model 2D1344A 

Failure of horizontal a.f. 
ceiver failed to maintain horizontal 
sync; however, the pic was capable of 
being stabilized manually by the hori- 
zontal hold control. C» (1000 pspfd 
coupling capacitor from the sync phase 
splitter to the phase detector had 
opened. A _ similar condition might 
arise with opening up of the mate of 
Cs», capacitor Cs», also 1000 sp#fd. 


This re- 


Westinghouse Model H770T21 
Weak 


rastey 


picture, good sound, good 
In this model, a crystal detec 
tor is employed as a video detector and 
is enclosed in a shielded can along with 
coil Lo, and capacitor C 
in the accompanying 
poor picture 
raste! 


shown 
diagram The 
with good sound and good 
developed slowly over a period 


as 


ee 


of several weeks. Measurement of the 
peak-to-peak voltage at the input to 
the detector (using an r.f. probe) re- 
vealed relatively normal input-—in 
fact, more than required for a good 
picture at the picture tube with normal 
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pe sop Rane» ‘.. at . 


National Convention 


Ley, 


Radio 


At both the Waldorf-Astoria (con- 
vention headquarters) and Kingsbridge Armory, you'll 
attend what actually amounts to 22 conventions fused 
into one. Hundreds of scientific and engineering pa- 
pers will be presented during the many technical 
sessions, a large number of which are organized by 
I RE professional groups. You'll meet with the indus- 
try’s leaders—enjoy the finest meeting and recrea- 
ticnal facilities in New York. 


Engineering Show 


At the Kingsbridge Armory and 
Kingsbridge Palace, you'll walk through 
a vast panorama of over 700 exhibits, displaying the 
latest and the newest in radio-electronics. You'll talk 
shop with the industry's top manufacturers —enjoy 
the conveniences provided for you in the world’s finest 
exhibition halls, easily reached by subway and special 
bus service. 


$1.00 for I R E mem- 
Social events priced 


Admission by registration only. 
bers, 
extra. 


$3.00 for non-members. 


The Institute of Radio Engineers 
1 East 79 Street, New York 


March, 1955 


7-704 


good reasons why 
you should attend 
the Radio 


Engineering Show 
Hear... 


vital research and engineering papers 
on computers, transistors, color TV, 
etc., subject-organized in 55 sessions. 


Ay Watch... 


a computer balance a cane, making 
20 corrective moves a second —at the 
IRE Show. 


Ad See... 


the exhibits of 69 components vital to 
successful Automation. Or compare 
21 different types of Transistors 

and other subminiature components. 


/\Check-up on... 


“1955 Instrumentation” shown on 
Instruments Avenue. Exhibit group- 
ing helps you see more on the 
Avenues named. 


Audio « Broadcast + Radar 
Transistor * Television 
Radio * Components * Microwave 
Airborne * Production 
Circuits * Computer + Electronics 


H 

/ Meet... 
all your friends. 39,302 attended IRE 
in 1954, 


ji ° 
\ Enjoy... 
The Convention's Social Events, It is 
good to mingle 
friends at IRE. 


with your industry 


hs Get the facts... 


faster and easier at exhibits and ses- 
sions than you could from weeks of 


your own “digging.” 


*Send for the 1954 Directory of 604 
Exhibitors and list of 100 new 
exhibitors. 
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Vr. Sewteemaun 


‘ ‘ . have 


* HIGHER INCOME! 
* LESS COMPETITION! 


Get into two-way radio maintenance — with FCC license 


and LAMPKIN meters! 


LAMPKIN 105-B MICROMETER 
FREQUENCY METER 


Uses one crystal to measure all transmitters 
from 0.1 to 175 me., and crystal-controlled 
transmitters to 500 mc. Gives readings of per- 
cent error from gned frequencies. Acts os 
pinpoint CW source for receiver final align 
ment. Weight 13 Ibs., width 13”. $220.00. 


LAMPKIN 205-A 
FM MODULATION METER 


Direct indication of peak voice deviation, 
0-25 ke. positive or negative. Tunable 25- 
500 mc. in one band. Doubles as relotive 
field-strength meter. Built-in speoker. Jack 
for oscilloscope. Weight 13 Ibs., width 12”. 
$240.00. 


NEW booklet “HOW TO MAKE MONEY 
iN MOBILE-RADIO MAINTENANCE!” 
for your copy—plus complete technical 
date on Lompkin meters—mail coupon 
today! 
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Industry. Prepare now for a better job t! 

lersaveal future in the years ahead. Learn « 
equipment at advanced education or 
previous experience needed 
Aperoved for Veterans —finance plan —en 
roll 


now, pay most of tuition later, Part time em 
ployment service while training if needed 


Clip coupon for Big Pree Illustrated 
FREE BOOK Bolic N oe cciesman will call. Act NOW 
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President » wae 
ELECTRICAL SCHOOL 


A TECHNICAL bh gy Be A CHARTERED 
500 &. Pauline &t., Chicago, Dept. 35.85% 
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LAMPKIN LABORATORIES, INC. 

MFM Division, Bradenton, Florida 

At no obligation to me, please send 

C) free booklet C) Dete on LAMPKIN meters 
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SPECIAL 64-PAGE 


HI-FI CATALOG 


Your guide to an 
easy under- 
standing of 
Hi-Fi—plus the 
world's largest 
selection of 
Hi-Fi systems 
and components 


‘This 64-page book shows you how to 
select a Hi-Fi music system at lowest cost 
Tells you what to look for in each unit 
and shows many handsome, practical 
installation ideas. Offers you the world’s 
largest selection of complete systems and 
individual units from which to make 
your money-saving choice. To understand 
Hi-Fi, to own the best for leas, you'll 
want this Free book. Write for it today 


ALLIED RADIO 


ALLIED RADIO CORP., Dept. 8-35 
100 N. Western Ave., Chicege 80, ill. 


(CJ Send FREE High Fidelity Catalog 


Name 


Address 


detection and amplification. Measure- 
ment at the output of the picture de- 
tector, across Cm, revealed one-fifth 
nornial voltage in contrast to the input 
to the video detector. Replacement of 
the 1N60 crystal detector eliminated 
the difficulty. 

The crystal detector acted satisfac- 
torily as a mixer for the sound section 
i.f. which is taken off at the junction 
of Le. and Cy, following the detector 
The crystal did not act as a satisfac- 
tory AM rectifier however, and for 
this reason the picture was weak. 


High Voltage Troubles 


Admiral Model TA2216A 

Corona streaks—This trouble was 
noticed when high humidity was pres- 
ent as on a day following a prolonged 
rain. The defect was traced to points 
on the resistor Ris, 4.7-ohms, in the 
filament circuit of Vie, the 1B3 high- 
voltage rectifier. Running a blob of 
solder on the points after cutting them 
as close as possible, eliminated the 
corona and also the streaks in the pic- 
ture caused by it Resistor Ria is 
mounted on the lugs of socket termi- 
nals 2 and 6 of the high voltag 
rectifier. 


CBS Columbia Model 17M18 

Horizontal flashing at high brilliance 

Cause was an excessive value of the 
resistor in the second anode lead to th 
picture tube. This resistor easily 
heats due to the 
increases in value under operation. Ar 
ohmmeter check may tell what 
the value of this resistor is in 
operation. A high check 
tell the story if the symptom is suffi 
ciently pronounced 
the 
whenever 


ove! 
stresses on it and 
not 
actual 
voltage will 
The best course of 
action is replacement of 
this condition 
should be 


680.000 


the re 
sistor 
The 
one of about 
tional size in 
which is the only 
duty. 


arise 
resistor replaced wit 
ohms 


tors 


this 


high voltage resi 


type to use for 


Du Mont RA 109 Chassis 
Short and leakage of damper heatei 
transformer Several manufacturers 
supplied Du Mont with the 
Tm 
supply 
had very 
ing at 
wires 
of the 
and 
direct 
short 
Since 


transtormer 


used as a sé parate 


Some of the 


damper heats 
e transforme! 
poor 
the 
While 
transformers are 
trouble 
short or 


finish of the outer cas 
openings for the heats 

factory corrected, some 
out in the field 
cause either to a 


partia 


due 
leakage from a 
the damper heater supply i 
connected to terminal 2 of the flyback 
transformer, Tse, the boosted “B-+-” is 
either totally or partially shorted to 
the chassis whenever a short or 
occurs in the damper heater 

former. Consequently, if 


leak 
trans 
lowered boost 
ed “L-+" is encountered or the boosted 
the damper heatet 
transformer should be inspected with 
a magnifying glass at the points of 
emergence of the heater wires. A sol 
dering pick or an awl may be used to 
pry the case away from with 


RADIO & TELEVISION NEWS 


“B+” is absent, 


contact 


the “hot” wires as a repair 
majority of instances 


Du Mont RA 167 Chassis 

Ringing—vertical bars on the left- 
hand side—This occurred when capaci- 
tor Cm, 47 safd., between terminals 
and 3 of the horizontal deflection coils 
(not deflection yoke plug terminals) 
lost capacity and measured approxi- 
mately 18 gzafd. Replacement with a 
ceramic 47 ssfd. unit still permitted 
some ringing with the accompanying 
symptom of bars. The capacitor was 
then increased to 56 gssfd. and this 
eliminated the symptom 

The anti-ring capacitors in the hori- 
zontal part of the yoke are critical and 
even the prescribed replacement may 
have to be varied in some instances. 


Sylvania Model 172MU, Chassis 1-508 

Vertical dotted lines on left side of 
picture—The lines may be differenti- 
ated from overdrive lines in that they 
are not solid but are comprised of 
short dots slightly elongated. This is 
caused by relatively poor filtration of 
the high voltage after leaving the vi- 
cinity of the high-voltage rectifier 
This internally generated TVI is picked 
up by the antenna lead 

To cure this trouble, dress the an- 
tenna lead away from the high-voltage 
second anode lead as far as possible 
Also, install a 30,000 ohm, 2-watt re- 
sistor (up to 47,000 ohms is OK) at the 
junction of the second anode lead and 
socket terminal 7 of Vs, one of the two 
high-voltage rectifiers. If this resistor 
insertion is not sufficient, add a 500 
upfd., 20 kv. cartwheel capacitor from 
socket terminal 7 of V. to ground. Use 
only a good grade resistor for the in 
serted filter resistance to prevent 
corona and subsequent internal break- 
down 


General Troubles 
Admiral Chassis 20A2 


Poor sensitivity on weak stations 
This trouble developed after about six 
months of service and was traced to 
a lowered value of resistance of R 
which should be 1500 ohms but actual- 
ly measured about 450 ohms. This re- 
sistor is in the plate return circuit of 
the 6BZ7 (Vi) rf. amplifier in the 
tuner. The resistor was smoked due to 
an overload so the 6BZ7 was changed 
also. The 6BZ7 developed excessive 
current after about an hour of opera- 
tion in a tube tester but did not show 
a short. Replacement of resistor and 
tube cured the complaint. 


Hoffman Model 21M3903 

Parasitic oscillation of audio output 

The sound contained a hiss and some 
interference was present on all chan- 
nels whenever a reasonably large audio 
output was obtained by turning up the 
volume control. Naturally this gave 
the clue that the trouble was in the 
audio stages and was an oscillation, 
since shorting the first Lf. grid re- 
moved the pic symptoms 

This model employs a double stage 
of audio in direct coupling. A 6C4, 
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Centralab P.E.C.* Kits 
that save time, 

cut your 

parts investment 


Centralab Pliasti-Pak No. PCK-45 
gives you a handy shop stock 
of 45 Printed Electronic Circuits 


$24.00 
including hinged-lid 
plastic container 
suggested net 
price 


With Centralab’s PCK-45, you have at your 
fingertips the equivalent of a stock of 106 
ceramic-based resistors and 133 ceramic 
capacitors 

You're glad you have this kit, every time 
you run up against one of the millions of old 
radio and TV sets that were built before 
P_E.C.'s were used. Instead of wasting time 
trying to locate a shorted or intermittent 
component, you simply replace an entire 
section of an old-style circuit with a 
single P.E.C. — and that’s that! 

That makes sense, doesn't it? You don't 
replace only one old, worn-out component; you 
replace all the components of the same age, 
easily and inexpensively — and you end 
another service headache 

Centralab's Plasti-Pak No. PCK.45 can be 
one of the handiest service “tools” you have in 
your shop. Order one from your Centralab 
distributor 

Send coupon for Centralab Printed 
Electronic Circuit Guide No. 3 that shows 
circuit schematics to help you install P_E.C.'s 


Centraiab Piasti-Pak No. PCK-18 


$9.00 
including hinged-lid 


plastic container 


suggested net price 


You get 18 Printed Electronic Circuits ~— 
nine of the most popular types in ratio to 
usage. Enough circuit elements to replace 42 
old-style resistors and 52 old-style capacitors. 
Order from your Centralab distributor. 


ntsalab:---------. 


CENTRALAS 
A Division of Globe-Union In« 
Ri Keefe Ave., Milwaukee, Wi« 


Send me free copy of the Centralah Printed 
Electronic Cireuit Guide No. 3 
] Name 


Company 


G Add rew 
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BUY DIRECT... 
SAVE MONEY J. 


HI-FI and 
Binaural unite... 
wired or kits! 


imperial V 
12-tube AM-FM 
Tuner Kit 
* Be width 

* > 
RF tage 
g Range 


Complete kit of parts including tubes $9750 
pictorial and schematic diagrams 3 


condenser @ Tuning 


hode fol 
o,f selenium rectifier © Dimensions Me” x 
qunstote kit # ay including AC 


Scrometie Citirene” i $2950 


froqueney. response 20- 20,000 CPS + .5 08 
Wired & Tested extra $5.00 


v-5 AM 
Receiver K 


Complete kit of parts, including AC 
power supply tubes pictorial and 50 
schematic diagrams $24 

Frequency R 


b 


FREE CATALOG OFFER! 


Write today for tree romrtete Approved Catalog! 


Dept 6 


Vie, is directly coupled to the grid of 
a 6W6GT, Vim, the audio output. The 
grid circuit in conjunction with the 
cathode ‘circuit of the output stage 
may break into parasitic oscillation 
with or without help from the plate- 
cathode circuit of the 6C4. Whichever 
is actually the case is relatively unim- 
portant since a 100-ohm resistor in- 
serted in series with the control grid 
lead of the audio output tube 
the trouble 


cures 


Magnavox Series 300 Chassis 


Hum in one of these 
sets using the audio amplifier model 
135 was eliminated successfully by do- 
ing two thing First, the audio leads 
from the TV-phono switch in the tele- 
vision chassis were dressed away from 


Hum in audio 


| the filter choke and close to the chas- 


sis pan. Then, a new 6TS8 ratio de- 
tector, first audio tube (Viw.) was in- 
serted in the TV chassis 

If further hum reduction is desired, 
it may be obtained by adding a 47,000- 
ohm resistor in series with the load 
resistor of the 6T8 tube. The load re- 
sistor which is already in the circuit 
will be found at pin 9 of the 6T8. Be 
sure to bypass the added resistor to 
ground with a .22 «fd., 400-volt capaci- 
tor, added at the junction of the origi- 
nal load resistor and the 47,000-ohm 
added unit 

Of course, the first thing to try for 
hum reduction is to reverse the ampli- 
fier a.c. plug in the power line outlet 


0 


Simplified Color TV 


(Continued from page 39) 


static systems that for the dynamic or 
action a 
waveshape is necessary to compensate 
for the sweep of the electron beam 
over a surface which is not a perfect 
arc. Consequently, the magnetic a.c 
field must be parabolic and therefore, 
the current through each coil must be 
parabolic. 


ac. convergence parabolic 


The dynamic convergence circuit in 
the new RCA color set uses no tubes 
and is adaptable to other magnetically- 


converged color picture tubes. Fig. 8 
shows the entire convergence circuit 
and it will be apparent that there are 
actually three separate, individually- 
adjustable networks. At the left is the 
cathode of the vertical output ampli- 
fier By means of the capacitive net- 
work, C;, Cs, and C;, a parabolic cur- 
rent is obtained. This current is applied 
through three potentiometers, the ver- 
tical tilt controls, to each of the con- 
vergence coils. The series potentiome 
ters determine the amplitude of this 
current. In order to keep the horizont 
signal out of the vertical section a 400 
millihenry choke is inserted in each 
lead. Since the convergence 
relatively low in inductance for the 60 
cycle vertical signal, they represent 
mostly a resistance and the parabolic 
voltage applied will produce a para- 
bolic current and magnetic field 

The horizontal signal is obtained 
from a special winding on the flyback 
transformer and is originally a pulse 
vo'tage. This voltage results in a saw 
tooth current through coil Ly and a 
parabolic voltage is developed 
Cw. The amplitude of this voltage is 
determined by the potentiometer in 
each convergence coil assembly. By 
autotransformer action, the signal ap- 
plied to the centertap is induced into 
the entire coil assembly which, to- 
gether with the 400 millihenry choke 
forms a series resonant circuit at the 
horizontal frequency. The result is a 
parabolic current at 15 ke. flowing 
through the convergence coils. The 
trimmer capacito! each coil 
varies the resonant frequency slightly 
and thereby changes the phase of the 
parabola in each coil 

Although further modifications in the 
convergence system wil! undoubtedly 
be introduced in the future, the circuit 
shown in Fig. 8 is already a great im- 
provement over previous RCA circuits 
in that it requires no tubes 
mits adjustment of eacl 
electron beam as to d.c 
horizontal 


these 


coils are 


across 


across 


and per- 
individual 
vertical, and 
By making 
adjustments independent of each 
other, the over-all set-up, installation, 
and alignment of color TV 
has been greatly simplified v0 


convergence 


receivers 


Fig. 8. Dynamic convergence circuitry 
used by RCA in its new 28-tube color set. 
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PERMOFLUX announces Servicing Color TV 


ild not 
all component 
na vould be affected 
this trouble « 
simply viewing a « 
black-and-white. The 
vice would again be 
erator 
It i possible ilthough not as likely 
for the delay line to introduce too 
Big brother to the famous much delay. In that event the bright 
ness signal would arrive later than 
a usual at the matrix. In the colo 
pattern, the visual effect would be to 
alter the first part of each bar while 
the second half would possess the 
proper brightness vali 
In receivers of the J and Q variety 
a delay line is also employed in the / 
channel. Any variation in its charac- 
teristics would not affect the bright- 
ness of color, but rather the color it 
self This is because the 7 enal cor 
bines with the Q signal in the ma 
to form the color is which are 
to the picture tu iv Variation 
either J or Q wouk en directly con 
cern the amount gnal which the 
red, green, and blue ntrol grids yf 
the picture tube i } 
directly re 
New, complete two-way speaker system — roduced on the 
with all the time-tested, proven features of the “Largo 8 


Color Instability 
plus: 


st vere i 


e More powerful Super Royal 12” Speaker bles that affect th 


( 


e New, larger, back-loaded horn enclosure oe ~~ Cy ya ae 
e Full 20-watt power-handling capacity Symptoms of this conditior 
be an erratic variatic 
¢ Smooth peak-free response . . . 30 to 16,000 cycles ps doand ~« of 
down acro the 
Combined with: ¢ Scientifically matched 32KTR Super this behavior 

Tweeter e Slanted speaker panel for proper sound focusing ct in the color 
e High-frequency balance control e Horn loading of back ceive For ¢ 
wave thru unique cabinet base. The Largo 12 is precision- yaw “— 4 

constructed of beautiful %” Mahogany or Korina -,  eone saa 

Blonde cabinet woods. Impedance, 8 ohms 

Size: 23%" H, 2742" W, 152" D 

Audiophile NET $149.50 


(Als vailable in Walnut at 


nay not be funct ig prope 
the oscillator may | off 
quency Another po 
particular arrangement a burst ar 
plifier which is not amplifying or pas 
s ing the color bursts properly 
The Largo 12 is available under the exciusive Permoflux insured Home In the ringing typ 
Trial Plan (HTP). Try it in the comfort and quiet of your own home for system, there Is les ! 
15 days—with your own records and associated equipment. For a limited of color lock-in. Ti is because 
time only, each HTP participont will receive—absolutely FREE—the new crystal must be triggered (or hoc} 
Permoflux “Maestro” speaker-Headset Control Box ($10.00 value). Also excited) by the incoming bursts and 


available under HTP; the Diminvette ($49.50); the Largo 8 ($99.75 this tends to automatically establish 


— the phase of the generated 3.58-m« 
Only Permoflux gives you all the features you should have in a 2- oscillations. On the othe! hand, if the 
way high-fidelity speaker system. See and hear the Largo 12 and crystal is not triggered, no 3.55-m«¢ 
other Permoflux systems at your hi-fi dealer today. Also ask him oscillations appear and, of course, no 
about HTP—or write color Once the 3.58-mc. signal is de 
veloped there are actually no com 
ponents beyond the ringing circuit 


which can cause the color to fluctuat 

The color, of course, may be shifted 
‘2/yummMn CORPORATION from its true value it this shift is 

fixed and rotation of the hue contro 


Dept. R, 4918 West Grand Avenue ¢ Chicago 39, Illinois will ordinarily bring it back to norma! 
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when there's a soldering job to be done... 


Dagar does a better job! 


On industrial assembly lines 
in home workshops 
in electromic labs for 
production, repair, 
maintenance the 
world’s most versatile 
family of pencil solder 
ing irons is on the job, 
doing a better job! No 
wonder they're called 
“Ungar’s Little Angels” ! 
© Interchangeable tips 
for every soldering need 
from repair to high 
speed production 
soldering 
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New Test Equipment 


(Continued from page 43) 


stages and if. amplifiers. These gen- 
erators should have an over-all fre- 
quency coverage from approximately 
100 ke. to 30 mc. for use on receivers 
having very low intermediate frequen- 
cies and short-wave bands. Good shield- 
ing and accurate dial calibration are 
important factors to be checked in the 
selection of these instruments. If the 
generator has d.c.-isolated output, the 
output cable can be connected to test 
circuits containing d.c. voltage without 
need for external blocking capacitors 
Internal modulation is also a desirable 
feature because it provides an audio 
signal from the loudspeaker for signal 
tracing 


Audio Test Equipment 


The audio service field is still un- 
tapped by many service technicians, 
although opportunities for custom in- 
Stallations and servicing, particularly 
in the high-fidelity field, are many. The 
investment required for a basic test in 
strument setup is modest because most 
service shops already have a v.t.v.m 
and oscilloscope. Addition of a good 
quality audio oscillator, an audio volt- 
meter, and, possibly, a square-wave 
generator should provide the techni- 
cian with an excellent equipment line- 
up 

The oscillator should 
essentially sine-wave 9 %utput 
proximately 20 cps to 100 ke 
should be as free from 
sible and the output 
work into loads 
hundred 
more 


audio provide 
from ap- 
Output 
hum as po 
should 
ranging from a few 
ohms to 100,000 
The audio On illator can be unm d 
in a great 
cluding frequency-responss 
amplifiers, tone-control 
phonograph equalizers; 
of the input and output impedance of 
amplifiers; determination of 
onant frequencies of 
tuning of reflex 
troubleshooting by 
Audio 


ful because of 


circuit 
ohms or 
variety of applications, in 
checks of 
circult 


measurement 


the re 
loudspeaker 
bas enclosure a 
signal 
voltmeters are 
thei 
high 
accuracy at 
The 
particularly 
ides a means for quick detern 
of amplifier response at both low and 
high phase shift and 
transient characteristics 


injection 
especially us 
flat 
sensitivity 


frequenc’ 
characteristics and 
good 


levels 


low a.c voltage 


square-wave generator 


valuable becauss pro 


ination 


frequencies 
response 
Distortion meters are also important 
to the shop 
because of their ability to measure a 
curately harmonic and 
tion distortion and noise 
Despite the variety of test instru 
ments available 
icing still technique as 
as good equipment Increased ser 
revenue and personal satisfaction will 
accrue to the technician 
employs a complete line of instruments 
with a full knowledge of their capabili 
ties and their limitations Y 


professional audio service 


intermodula 


today, successful ser 


requires 


service who 


DON'T THROW 
OLD RADIOS 


Let this big 
handbook show you 


EXACTLY HOW TO 
FIX THEM 


fast and r-i-g-h-t! 


THE ONLY GUIDE 
OF ITS KIND! 


There ‘ ecret to fixing 
A. A. GHIRARDI old rad fast and profitably 


and Ghirardi’s big 744-page 
RADIO TROUBLE 


Covers every : 1OOTER'S HANDROO! 
model made "No oiner guide like it! Give 

aes, Cee SE 
from 1925 


to 1942 


Airline beginners can 
Apex ck as a whinth 
Arvin to 
Atwater Kent oe erent oe 
Belmont just look up 
Bosch tte fix Four 
Brunswick giant Handb« 
Clarion git 1 he trowble 
Crosley 
Emerson 
Fada 
GE 
Kolster 
Majestic 
Motorola 
Philco 
Pilot 
RCA 
Silvertone 
Sperton 
Stromberg 
-».andovera ‘" 
hundred more! invaluable service tips and idea 


~ PRACTICE 10 DAYS FREE! . 


Dept. RN-35, RINEHART & CO., INC. 
' 232 Madison Ave... New York 16, N. ¥ 


repair old 


cation ' 


and dozens of 


4 Ghirerdt’s RADIO TR reno 
, i fre nat “ul 


Lone 
ouTsipe 87 00 cask on Woney 
if book ts returned in 10 days 
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® for fa 


tes? 

service 

lowes? shipping 
? 


3 lecations 


IF ampli 
fler ( omplete 


with LF. and 

Le sect lone 

lees dynamotor, tubes, and tube shields, with sche- 
matic, Excel. cond. Weight 14 Ibe 


WEST COAST HAMS! 


Visit our eaty-to-reach sales-showroom! Wide 


assortment of hot ham values now on display 


at 


2005 EMPIRE AVE., BURBANK, CAL. 
Phone: Victoria 9-2834 


INDICATOR SCOPE 
1D6A/APN4 


Made to operate in conjunction with 
Nadio Reeeiver NO/APN-& Unit in 
cludes one 5” scope tube, erystal oom 


trolled standard oscillator, sweep ctr 
cults, marker pulses. Good cond 
LY 40 ibe 4 95 
LESS TUBES & CRYSTAL . 
With 27 tubes, crystal and sche 
matie cess 19.9 


WHAT A BARGAIN! 


APK.2 1FF EQUIPMENT This transceiver ls 6 
treasure house of tube sockets, relays, coaxial fit 
tings, resistors, condensers, microsewitches, amphenol 
conductom, and « raft of other parts, Less tubes 
with 24 V. blower motor and 24 V. gear train motor 
Wt. approx. 90 Ihe 

A HOT VALAK ONLY , ® 


TG-10 CODE KEYER 


Relf Contained Automatic unit for code practice si¢ 
fale from an inked type recording Complete with 
7 tubes and electric eve Audio freq. output of 800 
CYS, Mige: 11 «x 24 & 1B 11-220 VAC 60 & 

7h KIM motor an be used for «a turntable Power 


unit can be weed for a PA. ayetem—wt $12. 95 


85 ite, Used 

eae ®: —_" SPECIAL! 
234-258 MC 
RECEIVER 


Il tube THF 
able reewlver 


clean cond 


tun 
with 
Excel 


wr 
$7.9 10 Ihe 
Rack $3.50 
Contre! Box 1.50 


ARC-4 MOBILE TRANSCEIVER 
140-144 mc Complete 
Voc dynam Fi 
Lose 8 Mm 


FREE FLYER! 


New Spring 
bd Issue! 


Listing grea ‘ y released | 5. Govern 
ment arphu ' nt 
Write for your copy TODAY! 
of O88. whee ~ 


shote Heollyweed or 
ot . s 


Direct 
mailing address 


prior sale 
all mail te 


and change of 
 Hellywood 


ARROW SALES, INC. 


Seve postage! Mall order to nearest address! 
Western Mailing Address—Office & Warehouse 


P. 0. BOX 3878, N. BOLYWOSS, CALIF. 


ar Chiecage 


7460 Verna Ave. . Hellyweed, Cal 
Phones: STanley 7- s00s -— POpier 5-1810 
Central Mailing Address & Sales-Showroom 


2441 S. MICHIGAN AVE., CHICAGO (6, ILL. 
Phone: CAlumet 5-4750 
Western Sales Showroom 


2005 EMPIRE AVE. BURBANK, CAL. 
Phone: Victoria 9-2834 


Cable Address: ARROWSALES, N. HOLLYWOOD 
Telegraph Address: WUX WN. HOLL YWOOO 
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a 
The various listings presented in this section are for your convenience The 
bulletins, unless otherwise indicated, are available to all our readers For 
prompt attention write directly to the manufacturer for this literature 
INTERFERENCE FILTERS complete line of new dynamic micro- 


Tobe Deutschmann Corporation, Nor- 
wood, Mass. has issued a two-page en- 
gineering bulletin, No. F-102, entitled 
“Guide to Specification of Interference 
Filters.” 

The publication presents 27 electri- 
cal, environmental, and mechanical 
check points when designing, select- 
ing, or specifying electronic noise fil- 
ters. The reverse side of the bulletin 
has a handy decibel conversion chart 


POTENTIOMETER LINEARITIES 

To assist in the selection of the type 
of linearity which the application of a 
potentiometer demands, while remain- 
ing consistent with economic consider- 
ations, the Engineering Department of 
Clarostat Mfg. Co., Inc., Dover, N. H. 
has issued a bulletin covering the defi- 
nitions of four different types of line- 


arities; independent, zero-based, ter- 
minal, and index-point 
The bulletin is illustrated with the 


pictorial output of each type of line- 
arity. A copy of Form No. 753813, 
“Linearities Defined and Compared,” 
is available on request 


RECTIFIERS AND DIODES 
International Resistance Company, 
401 N. Broad Street, Philadelphia 8, 
"a. is now offering a catalogue data 
bulletin covering its line of “Micro- 


stak” selenium rectifiers and selenium 
diodes 
The 8-page publication carries com- 


prehensive data on construction, appli- 
cations, types, ratings, 
curves, specifications, d.c 
etc. in addition to 


reference 
character 
istics, charts and 
graphs 

When writing for this publi 
please specify bulletin SR-1A 


‘ation, 


STORAGE EQUIPMENT 
Bernard Franklin C 


porated, Bath and Hedley 


Ine OoT- 


Phil 


ompany 


Streets 


adelphia 37, Pa. has issued a 16-page 
catalogue describing many new item 
added to its standard line of teel 
shelving, cabinets, bins uch stool 

and other storage and maintenance 


equipment 
Detailed 
ipplications 
fication 


led 
speci- 
rineering lay- 
without 


information is provi on 


construction ind 
Complete en 
stance } also offered 


Write Dept. 72-14 
this catalogue 


out 


assi 
obligation for a 


free copy of 


MICROPHONE BROCHURE 
A four-page brochure, published by 


Frank L. Capps & Company, Int 20 
Addison Place, Valley Stream, N. Y., 
is now available covering the firm's 


phones as well as its condenser micro- 
phones 

The literature is available without 
charge to those requesting it from the 
company. 


MODULAR CONSTRUCTION DATA 

Monson Manufacturing Corporation, 
6059 W. Belmont Ave., Chicago 34, IIl., 
is now offering a catalogue page pic- 
turing and describing its new line of 
flat rectangular modular construction 
bobbinless precision non-inductive wire 
resistors 

Full technical information includes 
data on fiber glass epoxy or polyester 
resin housing, vibration and shock 
sistance, temperature characteristics, 
resistance range from 1/10 ohm to 2.5 
megohms, tolerances wire 
terminals, etc. A table showing typical 
sizes and resistances available in the 
new 


re- 


resistance 


‘ line is also included 


SUPREME'S “MASTER INDEX" 
Supreme Publications, 1760 Balsam 
Highland Park, Ill, has pub- 
lished a new “Master Index” covering 
its series of radio and television serv- 
icing books. 

This 1955 index cross-indexes all 
material in the nine TV manuals and 
the fourteen radio manuals issued to 
date 

Copies of this 
cents each and 
from the publisher 


toad, 


index 25 


ailable 


new are 


are a’ direct 


CENTRALAB CATALOGUE 

Centralab, a division of Globe-Union 
Inc., 900 E. Keefe Ave., Milwaukee 1 
Wis., has issued a comprehensive cata- 
logue covering its line of electronic 
components for industrial electronics 
and television and radio servicing 

Catalogue No. 29, a 48-page publica- 
tion, carries complete specifications 
on the firm's controls 
switches printed electronic 


volume 


line of 
capacitors 


circuits and steatite in lators All 
products are pictured and completé 
specifications and application data ar: 
provided 

Write the company direct for a copy 
of this new catalogus 


RETMA INDUSTRY GUIDE 


The tadio - Electroni Television 
Manufacturers Association, 777 14th 
Street, N.W., Washington 5, D. C., has 
just released a report detailing the 
results of an 18-month study which 
was designed to improve the distribu- 
tion of electronic parts 

The report, “Unit Territory Plan 
to Serve the Jobber Better” includes 


RADIO & TELEVISION NEWS 


an introduction and a discussion of 
the problem, recommended solution 
and the conclusion. In addition to the 
text of the suggested “unit territory 
plan,” the report includes a map ol 
the U. S. which is divided into 30 pro- 
posed territories for manufacturers’ 
representatives 

A copy of this publication will be 
made available to interested industry 
members, whether or not they are 
members of RETMA 


“THIS IS HIGH FIDELITY” 

An interesting, two-color booklet 
explaining high-fidelity reproduction 
of voice and music is being offered by 
Allied Radio Corporation 100 N. West 
ern Ave., Chicago 80, Ill 

Entitled “This Is High Fidelity,” the 
text material is written in non-techni- 
cal language and explains the func- 
tions of the basic units which ar 
used in home high-fidelity music sys- 
tems. Many installations are _ illus- 
trated A special section shows ways 
of modernizing existing equipment 

A copy of this new 16-page booklet 
is available without charge 


ATR CHARTS 

American Television & Radu Co 
300 E. 34th Street, St. Paul 1, Minn., 
has announced the availability of two 
new wall charts of interest to techni- 
cians 

The first publication is an “Auto 
tadio Vibrator Wall Chart” which in- 
corporates complete cross reference 
vibrator equivalent charts, vibrator 
specifications, base diagrams, and pop- 
ular auto radio vibrator replacement 
types 

The second chart, “Inverter-Record- 
er Selection Chart,” covers all stand- 
ard a.c. tape recorder models and 
enables anyone to determine at a 
glance which inverter should be used 
for any given tape recorder depending 
on where the unit is to be used 
whether in autos, trains, planes, or d.c 
districts 

Both of these charts are being di 
tributed without charg 


PILOT LIGHTS 

Dialight Corp 60 Stev , 
Brooklyn 37, N. Y., has issue i bro 
chure which describes its new line of 
ubminiature pilot lights of the on 
terminal type for use on grou 
circuits 

The line require a single 15/32 
clearance hole and is intended for 
with T-1-% bulbs which are tiny in- 
candescent lamps known as the midget 
flanged type. Voltages range from 1.3 
to 28 

Five different groups are described 
Fach type is illustrated with photo- 
graphs and dimensional drawings. Full 
specifications are also provided 

Copies of Form L-157 are available 
without charge by writing R. E 
Greene at the company 


EQUIPMENT CATALOGUE 
General Industrial Co., 5725 N. El- 
ston Ave., Chicago 30, IIL, has issued a 


Merch, 1955 


Smart Servicemen 


Are Modernizing Current TV Sets 


And... 


» 
= 


.-. The Only Truly 
Universal Plug-in* Replacement 
Rectifier That Can Also Be 
Bolted And Soldered 


* PATENT APPLIED FOR 


Get a copy of the latest Selenium Rectifier 
Replacement Guide from your distributor 


rkes 


RECTIFIER DIVISION 


e 
a rZi a n 415 N. COLLEGE, DEPT. RI BLOOMINGTON, IND. 
, INC. 


In Canada: 700 Weston Rd., Toronto 9, Tel. Murray 7545 
Export: Ad. Auriema, Inc., New York City 


@ 


See your dealer or order direct from factory. Dealer inquiries invited 


INTERNATIONAL RADIO & ELECTRONICS CORP., Elkhart 33, Ind. 


Builders of Broadcast Equipment Since 1938 


PUT THE HIGH IN 
HIGH FIDELITY! 


Whether you specialize 
in high fidelity § service, 
custom bullding or simply 
want to bulld a top-notch 
outnht for yourself, this big 
512-page book will guide 
you every step of the way 

Helps you get better re 


sults at less cost. Shows 
what to do what m'ts- 
takes to avoid. Gives you 


a Zull understanding of the 
many different methods 
circults, designa equip 
ment, components and 
other subjects that are de- 
bated whenever hi-fl fans 
get together 


A COMPLETE GUIDE 


High 
Fidelity Techniques 


by John H. Newitt 


Written by one of the 

The book that nation’s leading experts, 
says goodbye to High Fidelity Techniques 
Guesswerk in is co’nplete, authentic and 
choosing, build easy to understand. From 


ing and servicing 

hi-ff equipment 
512 pages 
203 pictures 
Price $7.50 


10-DAY FREE EXAMINATION! 


Bent. RN.35, RINEHART & CO., INC. 
232 Madison Ave., New York 16, N. Y. 


beginning to end, it its 
chock full of how-to-do-it 
tips, service hints, custom- 
building ideas and data, 
charts and diagrams of the 
most helpful sort, 


Send HIGH FIDELITY TECHNIQUES for 10-day 


FREE EXAMINATION if t tthe book, | will 
then promptly send $7.50 (plus a teow cents post. 
aoe) in full payment. Otherwise, | will return 
book postpaid and ewe you rothing 

Name 

Address 

City, Zone, State 

oT ‘or usa ) caehk with order only 


Money baek tf aim 10 dawe 


“ 
oo. =. 2 ee ee ee oe oe ee oe oe oe 


30 


_iecehecges ai-eagersig 


This 


comes 


intercom 
housed in 
wooden cabinets 
completely wired 
and reedy toe 
operote. Outfit 
consists of one 
master, one sub 


! 

! 

' 

' 

) 

! 

| 
=) 


station and fifty 
feet of two wire 
cable. ideal for 
Perfect for 


YOUR COST 
COMPLETE, 
only 


‘ Reade % 


STEVE-EL 


(House of Bargains) 


HAS DONE IT AGAIN! 


office or 
@s quontities ore limited. 


FREE BARGAIN CATALOG * WRITE DEPT. RN-3 


STEVE-EL Electronics Corp. 


Now you can 
own on inter- 
com that hes a 
thousand uses 
of ao price you 
would normally 
poy for o kit. 


boby 
Order 


sitter. 
now 


home os 
factory 


$4 595 


colorful and comprehensive catalogue 
which and the firm's 
entire line of shop equipment. 
Included in the catalogue are steel 
shelving units, lockers, storage cabi- 
nets, a wide variety of plastic drawer 


lists describes 


cabinets, etc. Radio and television 
service shop operators will find this 
catalogue of value. Copies are avail- 
able without charge from the com- 


pany 


“HIGH FIDELITY HANDBOOK” 

Voice and Vision, Inc., 53 E. Walton 
Street, Chicago 11, Il, has issued a 
128-page handbook which is designed 
as a guide for planning home music 
systems 

The book includes a simple introduc- 
tion to high fidelity, details on plan- 
ning a home music system, custom in- 


stallations, hi-fi radio equipment, pho- 
nograph equipment, amplifiers, tuners 
speakers and speaker systems, tape 
recorders and accessories, microphones 
and accessories, binaural and stero 
phonic components, television, equip- 
ment cabinets, etc 

All of the products are illustrated 
and described in detail, making this 
a comprehensive catalogue of cur 


rently-available audio components 
The catalogue is priced at 50 
a copy, refundable upon receipt of the 
first order 


cents 


SOUND FILMS CATALOGUE 
which provides 
company’s 


A 36-page catalogue 
full information on the 
sound motion pictures and slide films 


is now available from Westinghouse 
Electric Corporation, P.O. Box 2099, 
Pittsburgh 30, Pa 

The publication, B-6505, covers a va- 


riety of subjects and provides com- 


plete film information that will assist 


in promoting showings to all organized 


groups, such as church, social, profes- 
sional, civic, and business. The film 
subjects are listed and classified into 
three groups; general interest, product 
information, and training films and 
instruction courses 
RETMA BOOKLETS 

tadio- Electronics -Television Manu- 
facturers Association, 777 14th Street, 
N. W., Washington 5, D.C. has issued 


a new booklet entitled “Organization, 
Function, and Operation of Industry 
Advisory Groups” which explains in 


detail the work envisioned for these 
groups and the important part they 
play in advancing the technical pro- 


ficiency of television technicians. 
These committees, according to the 
booklet, are of utmost importance in 
coordinating local interests and estab- 
lishing courses based on methods, cur- 
ricula, manuals of instruction, and 
special equipment for training and 
teaching methods developed under the 


supervision of the RETMA Service 
Committee 
In addition the group released a 


leaflet containing comments from in- 
dustry executives regarding the value 
of the course in advanced television 
servicing techniques, developed by the 
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A Gift... 


To Hi-Fi Music Enthusiasts 
ana the Audio Perfectionists 


LIMITED, de LUXE EDITION: A year from now, 
you'll be lucky if you can find this HI-FI LIBRARY, 


Vol. 1, at any price. But right now, while our small 


supply lasts, you can have it as a GIFT! When the 


copies now available are gone, there will be no more. 
So read the details of this extraordinary, FREE offer, 


YOUR GIFT: A $12 VALUE 


This veritable encyclopedia of information 
on music and hi-fi equipment is equivalent 
to 4 ordinary books of 200 pages, selling 
at $3 each! But no books on hi-fi are as 
illustrated or 


elaborately as beautifully 


_> 


printed on fine paper. Furthermore top 
authorities on records tape, and equipment 
contributed to make Volume 1 most help 


ful to you 


The HI-FI LIBRARY, Vol. 1, a handsome 
addition to your library, is comprised of 
ues of MUSIC at HOME, 


uf , L/ 
GAOHOLE slip case, 


the first six 
put up im an attractive, 
lettered and decorated in gold leaf. You'll 
be delighted with this new idea, originated 
by Milton Sleeper, because 
double slip ise, far 

opies of MUSIC at HOME 


will keep the 
in perfect condition for years to come 


the sturdy 


perior to any binder, 


READY REFERENCE INDEX 


On the inner slip ise there 1 printed a 


and send for it right now: 


avo I 
leading publication in the hi-fi field 


cause 


complete cross-index of subjects, and an 
index of authors. There are 142 listings 
under 45 headings, so that you can find 


the exact information you want 


HOW TO GET THIS GIFT 


Because this is a limited de Luxe Edition 
relatively few people can obtain copies 
But right now, a copy will be sent to your 
home post paid if you order a 3-year sub 

ription to MUSIC at HOME at the reg 
ular price of $6.00 If Volume 1 is sold 
/ . 


out before we receive your order, your 


remittance will be returned at onc 
THIS GUARANTEI 
After you 


Volume 1, if you are not de 


PROTECTS YOU 


cive the de | 


Edition of 
lj hte 1 to have 
it, you may return it within ten days. We 


will then cancel your subscription order 


and refund the full amount of your 1 


muittance. 50 don l wail 


MAIL THIS COUPON TODAY! 


Since MUSIC at HOME was brought out a year 


become the 


And be 


Milton B Sleeper this ha 


| 


of its position of leadership, the ablest 
writers on hi-h subjects prefer to have their arti 
cles published in MUSIC 
enjoy reading every issue from cover to cover 
Order a subscription now, so that you can get the 
de Luxe Edition of Volume | as a gift 


at HOME. You will 


THIS ILLUSTRATION 


Milten B. Sleeper, Publisher 

2071 East 37th Street, New York 16, N.Y 
Please send me o GIFT COPY of the Hi-F 
LIBRARY. Vel. |. deluxe edition 
Enter my subscription te MUSIC at HOME 
for 3 yeors (18 isswes), My remitience of 

$4.00 is enclosed. This order is subject te 


your money back guarantee of satistaction 


LOSS THAN % ACTUAL SIZE 


Association for use by local trade and signer booklet on cathode-ray tubes for 


? ; industrial schools. The leaflet is en- industrial and military applications 

NOW Start ] titled “What They Say About the The booklet (ETF-985) provides data 

, ; RETMA'’s Course in Advanced Tele- on 24 standard G-E tube types and de- 

} fi . 7 vision Servicing Techniques.” scribes the company’s engineering and 

, ixing TV and ‘ Both publications are available on production facilities available to meet 

‘ request specialized customer requirements. The * 


4 Radio sets right : tube types covered are used in oscillo- 


j FREED CATALOGUES scopes, radar indicators, industrial tele- 
7 : wey « . 
' Freed Transformer Company, Inc., ~ ns tees _ Po ' klet 
a wa 716 , " a Ww < “% nz 4 if J 
y ° . | 1715 Weirfield Street, Brooklyn 27, ea ee - ae 
: includes tube essential characteristics, 


rp | N. Y. is now offering two new cata- 


LALLA LAL logues covering its transformers and *&" design factors, and a description of ‘ 
Even if you never fixed  jaboratory test instruments . and ard phosphors covering color, pet 
@ lamp or door bell | The Catalogue No. 545 is a 24-page sistence, and special response. ~j§- 
before... | bulletin, completely indexed, which +A 3 
It's eany with these plain, simple directions written | contains illustrations, dimension tables ° 
for the man with no technical training. You deal r “ae > . i+) 
only with the things that go wrong in sete—the technical specifications, and complete New British Amplifier 
partsstart doing actual repair work even before descriptive material on the firm's (Continued from page 47) 


ou finish the book. Just think—Ne Math! No 


heory! No Lab work! transformers, filters, magnetic ampli- oe — 


fiers, reactors, and toroidal inductors 
Television and Radio Repairing The other catalogue, No. 546, covers _-e interested in trying out this ampli- 
by John Markus © 556 pp., 225 illus., $7.95 jaboratory test instruments including er for themselves, your Editors are 
. making arrangements to have this cir- 


For every television and ra opm gremegr voltmeters, megohmmeters, filters, and 

t atte hee ~ u w : . ne . nanlhans " « 
Mog = * ~ fot tune: thot | Magnetic voltage regulators. All tech- CUit modified by using American com 
shows you how to recognize 2, Senter nical specifications are given in this Ponents throughout with the exception 
symptoms of trouble poke cont a » » bulletin of the Mullard tubes which are actu- 


how to test to make sure prove dim TV ¢ ally the most important part of the 


Son > comer Ge ten ture amplifier and which will be available 
part and how to in Repair replace JOBBER SOUND PRODUCTS > P Pg : 5 . ' re 
stall it, Here's your chance adiust all part : tities from your local jobber 
A. - tod pwtthoes in. oo Altec Lansing Corporation, 9356 When this material is available, we 
oe ein oda ou i- tions ys ¢ -e , > > , » 
vesting a good deal of cash install antennas Santa Monica Bivd., Beverly Hills, plan to run construction details in our 
—and by starting right In Run your ows sory California or 161 Sixth Avenue, New ister publication, PopuLaR ELECTRON- 

’ 0 ice shop profit - J as release : Ww ’ 
for a service outmt, Piret | ebly York 13, N. Y. has released a new ics. Watch for this article 0 
and many othe catalogue covering its line of “Jobber 


repair job pays for the book. 
f" “" “SEE THIS BOOK 10 DAYS FREE — 


Sound Products.” 


fat we S : . , 
The catalogue gives complete data Fig. 4. Tota! harmonic distortion plotted 


MeGraw-Hill Book Co., Inc., Dept. RTN-3 for the complete am- 
527 W. 41 OF, NYE Je | . el ; against output power for P 
! Hert se Markus’ Television and Radio Repairing on eight different Altec mic rophon s plifier. Measurements made on the proto- 
A te wk » | ineluding the special scientific con- type amplifier using a Partridge PPO/1 out- 
1 with ‘thin coupons seme revurn priviexe | | Genser microphones for the measure- put transformer. The PPO is shown in Fig 1. 
| | | ment of high-intensity sounds and the ,)—— 5 Os On On a 
r = } | me wly-developed heart microphone for % ! tT Tt 
y Aceree i cardiovascular research. Amplifiers, om ; + | | ama ey tp enae 
, 8 wae , speakers, horns, cabinets, and 70 volt ” T TT ct T rs Hi Bae 
transformers are also included in this - | TT! TLE LT Mesa tT 
§ Compas || compact yet comprehensive publica- aoe rritTy Try Witt t 
. 7 7 
: POC a as’ icesias’ ln Wb! omby.’''' inrbic’ L | tion for those interested in audio gear | Gnas 
<— ee ae ee ee oe ee ee oe ee ee oe oe oe i } 
HAVE YOU SEEN CATHODE-RAY TUBES | | 
POPULAR ELECTRONICS? | The Tube Department General 
Electric Company, Schenectady 5 a 


a 17 1S NOW ON SALE! N. Y. has issued a new 40-page de- 


+ 
i ae 
faraway TV tuning with Regency model 


RT-700 ... based on an entirely new 
principle in remote contro! devices. Now 


it's possible to change channels, sharpen 
° contrast, brighten the picture, control the 
volume, and most important—adjust the 
picture from where it is seen. So simple to 
install, that a service man can do it in 
minutes. Handsome cabinet design 
complements any decor... blond 
or mahogany finish. 


Regency, world's leading manufacturer of 
TV accessories including VHF boosters, 
FM boosters, voltage boosters, UHF 


converters, chair side TV control, high 
pass filters and a complete line of 


qu, 
Regency high fidelity equipment. 


List Price $69.95 REGENCY DIVISION, 1.D.E.A., INC. 1 
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typical characteristics of sharp close-to detail, 


but without the penalty of “deadness” 


reverb having been added judiciously, The 


contrabasses are very weighty, indicating per 
haps a shade too much enthusiasm by the 
engineer on the Other strings are 
nice and clean and woodwind reproduction 
is exceptional. The thunderstorm gives forth 
a solid ka-whop! for those of you who lik« 
spectacular “effects.” I would suggest a db 
or two bass roll-off from the otherwise satis 


factory RIAA curve 


WAGNER 
OVERTURES 


New York Philharmonic Symphony Or- 


console 


chestra conducted by George Szell. 
Columbia MLA918. NARTB curve. 
Price $3.98. 


This is a particularly 
Wagner warhorses. Such diverse items as the 
Rienzi,” “Tannhauser,” and “Flying Dutch 
man” overtures keep company with the prel 
ude to “Die Meistersinger.” This sort of stuff 
is Szell’s meat and he makes the most of it 
Really rousing performances, which however, 
ire never allowed to run away with them 
selves. First class sound from Columbia with 
brilliant brass and notable percussion. Curve 
and surfaces OK 


SCHUBERT 

SYMPHONY #8 CUNFINISHED) 
TCHAIKOVSKY 

ROMEO AND JULIET OVERTURE 
Chicago Symphony Orchestra conducted 
by Antal Dorati. Mercury MG50037. 
RIAA curve. Price $5.95. 


choice collection of 


This recording is several months old, hav- 
ing somehow slipped my attention. Since this 
is the 19th version of the Schubert, and the 
2nd of the Tchaikovsky, time is hardly a 
factor in this case. Dorati is guest conduct 
ing the Chicago Symphony on this disc and 
as far as I am concerned, any further issues 
of these works would be supe: duous. I'll get 
plenty of arguments on this score, but it 
seems to me that we have so many good per 
formances of these works (including this disc) 
that sound quality should dictate the final 
On that basis, this recording has the 
held to itself. The string tone that Dorati 
elicits from the Chicago orchestra is truly 
wondrous, a sonorous delight. This of course 
hows to great advantage in the Schubert and 
in the “Romeo.” The “Romeo” is the show 
piece here and is an astonishing example of 
the modern recording art. Dynamic range is 
unbelievable as is the exceptional orchestral 
balance and general lack of distortion. The 
assault of tympani, bass drum, and cymbal is 
awesome, a regular tube poppin’ cone-crackin’ 
jamboree! The brass sounds out brightly and 
bravely, enrobed in the fabulous acoustics of 
Orchestra Hall. Highly recomr-ended to new 
ly-minted hi-finatics or to tl.use contemplat 
ing the upgrading or replacement of these 
works in their libraries 


STRAVINSKY 
THREE MOVEMENTS FROM 
PETROUCHKA 


choice 


RAGTIME 
SERENADE IN A 
Marcelle Meyer, pianist. Haydn Soci- 


ety HSLI13, NARTB curve. Price $5.95. 


“Petrouchka” on the piano, by Gad! Yes, it 
is as difficult as it sounds! This is a fascinat- 
ing dise and one which all of you who own 
orchestral versions of “Petrouchka” should 
have. It is quite an experience to hear Miss 
Meyer play this incredibly complex music on 
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less batteries 


BATTERY OPERATED —FOR VHF-UHF 


Move forward into bigger business 
Save time, money. No guessing whether 
antenna or receiver is at fault. Find 
your problem immediately. 


On new installations you KNOW 
which antenna location is best before 
proceeding. A Radion Meter builds 
customer confidence, often pays for 
itself in two months time. 


Beautifully designed, easy to use. All 
TV channels 2 to 83 and FM band. 
Weighs only 16 lbs. with standard 
batteries. Absolute readings in micro- 
volts. Monitoring jack for audio. Size 
11 x 84% x Gin. Ask your distributor 
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No guesswork 
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Quickly locate cause 
of weak signals. 
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Dept. N, 1130 W. Wiecensin Ave. 
Chicago 14, ti. 


the piano and to follow along with your 
mental “orchestration”! Stravinsky excerpted 
these three movements from the suite and 
transcribed them to piano in 1921. As you 
listen, you realize that in transposition, Stra- 
vinsky has carried over as many orchestral 
“effects” as are technically feasible for piano 
This is a formidable work for any pianist 
and Miss Meyer is to be commended for her 
facile performance as well as forgiven for her 
missed notes and other falls from grace 
“Ragtime” is a product of Stravinsky's ex 
perimentation with jazz and the “Serenade” 
one of his “neoclassic” inspirations, interest- 
ing mainly as curioso. Good robust piano 
sound on this disc, fairly wide in range and 
with excellent dynamics. This action of the 
hammers could be discerned, a minor annoy- 
ance. Sharp, close-up recording is augmented 
by fair acoustics. The NARTB curve was 
adequate with my setup 
WEBER 

SIX SONATAS FOR VIOLIN AND 

PIANO 

Ruggiero Ricci, violinist and Carlo 
Bussotti, pianist. London LL1006, 
RIAA curve. Price $3.98. 


A first recording on LP, these are very be- 
guiling littl works, lightly confected and 
utterly charming. Written when Weber was 
24, they are among his first works to shew 
a glimmering of the Romanticist that was to 
be. Not by any imagination can they be 
termed technically difficult, but they still 
serve Ricci nobly as display pieces for his 
rich clean tone and impeccable musicianship 
Bussotti is, as always, a completely sym 
pathetic accompanist. Superb violin and piano 
sound, slightly overbalanced in favor of the 
violin 


DEBUSSY 
THREE NOCTURNES 
THE AFTERNOON OF A FAUN 
MARCH ECOSSAISE 
Orchestre Natiunal de ls Radiodiffusion 
Francaise conducted by D. E. Inghel- 
brecht. Ange! 135013. RIAA curve. 


Price $5.95 a 


This recording was awarded the Grand Prix 
du Discue in 1954 and after listening to it, 
the reasons for this honor are very apparent 
The performance of the “Nocturnes” and the 
“Faun” is easily the best available at present 
Debussy's friend and speciaiist, D. E. Inghel 
brecht, knows the perils of this seemingly 
innocuous music and eschews the heavy hand 
which has been the detriment of many other 
recording The sound is one of the best 
examples of Angel’s luminous, almost trans- 
parent-textured type of recording. Silken, 
edgeless strings are combined with ethereal 
woodwinds and brass of noble timbre. Yet 
for all this delicacy, so appropriate in this mu- 
sic, the sound has plenty of strength and body 
Percussion, when called for, has punch and 
authority. The choral work in the “Sirenes” 
section of the “Nocturnes” is of great beauty 
and superbly balanced. The “Marche Ecos 
saise”’ or “Scotch March,” was commissioned 
by a Scotsman, who had an old bagpipe 
theme played for Debussy, from which the 
composer evolved this spritely work. A good 
item for inclusion in “pop” programs, which 
might resurrect it from its comparative ob- 
livion. The RIAA curve did not need ad- 
justmen 


KIPNIS AS BORIS 


Vietor LBC-1082. RIAA curve. 
2.98. 


Price 


This is a re-issue of a 78 set many people 
have been waiting for, and a terriffic buy at 
$2.98. Alexander Kipnis, along with Chaliapin 
was one of the most able protagonists of the 
difficult role of “Boris Godounoff.” Kipnis 
was that unique combination that opere 


managers are always looking for a great 
singer and a great actor. On this disc you 
will find the sections which are usually ex- 
cerpted from the opera, such as the Corona 
tion scene, Varlaam’s Song, I Have Attained 
the Highest Power, etc. If you want a prime 
example of how a great singer/actor can 
move a huge audience to cheer themselves 
hoarse with shouts of Bravo! and Encore! 
listen to Kipnis in the Death Scene. Unless 
you are the most beady-eved of cynics, the 
supercharged emotion of tolling bells, the 
powerful and somber orchestral hues, the 
stark terror of the tormented Boris’ last gasp 
ing breaths will chill you to the bone! Good 
orchestral and chore! work throughout the 
disc and the Victor engineers have revitalized 
the sound with reverb and other trickery 
The big belis and the climaxes in the Corona- 
tion scene reproduce with surprising clean- 
ness aithough it is evident that frequency re 
sponse is restricted, A good buy, but if sound 
is more important to you, you can get the 
same excerpts in a positively dazzling “New 
Orthophonic” recording conducted by Sto 
kowski. Need I say that this added magnifi 
cence means more moola? A db of bass boost 
helped the RIAA curve and surfaces were 
quiet 


BARTOK 
DIVERTIMENTI FOR STRING 
ORCHESTRA 
TWO PORTRAITS 
RIAS Symphony Orchestra 
by Ferenc Friesay. 


NARTB curve. 


conducted 
DL9O748. 


Decea 
Price $5.95. 


This is the type of recording that calls for 
some fence sitting! By this I mean that one 
must consider the authority of the readings 
by an acknowledged Bartok expert, Feren 
Fricsay; the fact that the “Divertimenti” is 
better sounding than the other available ver 
sion on Victor, and the fact that the “Two 
Portraits” sound better on Peter Bartok’s 
own label! For many, the excellence of the 
orchestra, and the splendid interpretation 
and the justness of the coupling may be the 
deciding factor. Good, clean, if not outstand- 
ing sound of the “big hall 
The NARTB curve was 


bass boost 


BRAHMS 
CONCERTO #1 FOR PIANO AND 
ORCHESTRA 
Artur Rubenstein, pianist with Chicago 
Symphony Orchestra conducted by Fritz 
Reiner. Victor LM1I831. RIAA curve. 
Price $3.98. 


European type 
better with some 


I’m going to go out on a limb and state 
that I think this is the best sounding piano 
concerto since the advent of LP. Strong lan 
guage, but listen to this disc for a few min- 
utes and you'll see what I mean. For some 
time I have felt that the over-the podium- 
condenser mike technique, or some modifica 
ticn of it, should be applied to concerto re- 
cording. This has come to pass in this 
recording and the results are astounding. That 
magic amalgam of superb detail and ultra-live 
acoustic perspective which is a characteristic 
of this type of recording, brings to the piano 
a freshness and presence that is uncanny 
Chords are clear and unniuffled, there is no 
harsh ringing, the piano may be played quite 
percussively without hammer action noise 
Rubenstein must have been electrified at the 
sound of the first playbacks, and derived in 
spiration therefrom, for his performance is 
among the greatest I have been privileged to 
hear. Reiner is in splendid rapport with the 
pianist and maintains a superb balance of all 
elements throughout the recording. The or- 
chestral sound is as illustrious as the piano, 
with smooth clean string tone, very bright 
punchy brass, and the imposing percussion 
which is almost a “trademark” of the Chi- 
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cago Symphony in the acoustics of Orchestra 
Hall. Even if you own the other eight ver- 
sions of this work, don’t miss this one! This 
is a magnificent disc and it is unreservedly 
recommended. The RIAA curve did not need 
adjustment 


DELIUS 

APPALACHIA 

KOANGA (CLOSING SCENE) 
Royal Philharmonic Orchestra and 
Chorus corsducted by Sir Thomas Beech- 
am. Columbia MLA915. NARTB curve. 
Price $3.98. 


Delius fans will be delighted with this new 
recording since the old versions on 78 rpm 
have been out of print for many years. This 
is typical Delius “tone painting” and stems 
largely from his residence in Florida. There 
is more than a hint of folk tune derivation, 
which lends an earthy vigor to the quasi- 
mystical Delius scoring. These are very in- 
gratiating works which should find favor with 
an ever widening audience. Sir Thomas is, 
of course, the Delius interpreter ne plus ultra, 
and in this recording he gives further evi- 
dence of his mastery with a reading which is 
obviously a labor of love. The sound is gen- 
erally good, although thick-textured in spots. 
Notable are string tone and the brief choral 
passages, and above all, a superb balance is 
maintained. Try this for a refreshing change 
The NARTB curve was better with a little 
bass and treble boost, to my ears 


VERDI 

ARIAS 
Robert Weede, baritone with The Con- 
cert Arts Orchestra conducted by Nich- 
olas Rescigno. Capitol P8279, RIAA 


eurve. Price $5.95. 


Here is one of those strange cases where 
the artist has as fine a voice as exists today 
but whose reputation has not kept pace with 
his talents. Weede’s voice is a magnificent 
‘asifument, resonant, suave, facile, and with 
phesomenal dynamics. On this disc he is heard 
in arias from “La Traviata,” “Rigoletto,” 
“Don Carlo” and others. In all, his vocalizing 
is entirely convincing and is accomplished 
with easy grace. Weede gets fine support 
from Rescigno and the Concert Arts Orches- 
tra, although some of the conductor's tempi 
would not be termed “ideal.” The sound is 
excellent throughout. Some may quibble that 
Mr. Weede is recorded too close to the mike, 
but I think in this case, it adds to an al- 
ready magnetic “presence.” The RIAA curve 
did not need adjustment. 

SIBELIUS 

SYMPHONIES #3 AND #7 
London Symphony Orchestra conducted 
by Anthony Collins. London LL1008. 
RIAA curve. Price $3.98. 

SIBELIUS 

SYMPHONY #4 

POHJOLA’S DAUGHTER 
London Symphony Orchestra conducted 
by Anthony Collins. London LL1059. 
RIAA curve. Price $3.98. 


London continues its survey of the Sibelius 
symphonies and tone poems under the able 
baton of Anthony Collins. These are among 
the most satisfactory orchestrai recordings 
issued by London. The sound is really mag- 
nificent, and is distinguished by ultra-wide 
frequency response, tremendous dynamic 
range, and the quietest surfaces I've heard 
from London in a long time. Richly sonorous 
string tone and weighty, brilliant brass are 
notable features. The “Third Symphony” is 
played very little in this country and I for 
one, can’t understand this neglect. The work 
is comparatively gay for Sibelius and contains 
some of this composer's most clever scoring. 
If you want to hear a really rich orchestral 
passage, rich in sound and scoring, listen to 
the opening movement of this “Third Sym- 
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0-160 VAC—Stark 47 M—3" sequare.....New 4.95 
a peeat,. POSTAGE €.0.0 


bed =nTs oo SALES TAK 
PRICES SUBJECT TO Cuan Ge wr nouT a A 
ALL MERCHANDISE SUBJECT TO PRIOR SAL 


AARON ELECTRONIC SALES 
3830 Chene Street Detroit 7, Michigen 


TV TUNER REPAIRS 


48-HOUR SERVICE 


Defective tuners rebullt to factory standards. 
New tuner guarantee. Ship prepaid 

yr PRODUCTS co. 
Cae ee New York 


We carey f full thd of Replacement Tuners for all 
¥ 


Be o ‘key’ man. Learn how tw send anc 
receive messages im code by telegreph 
Hl rea oth ae of 


£ o 

for jobs. Good pay. sdventure, in- 
teresting work. Learn at home Ra 
th famous stem. Qual- 


Canmier Sy 
ity for t 
conse write for 
Won s) 
Dept. 2° Sa" ocaves 1, Cols. U.B.A. 


phony.” Simply fabulous! The “4th” and 
“7th” benefit from the superior engineering 
as does the interesting “Pohjola’s Daughter.” 
Collins has by now been acknowledged as one 
of the most astute of Sibelius interpreters 
and these present recordings are further evi- 
dence of his mastery. If you have never 
looked beyond the “Ist” or “2nd” symphonies 
of Sibelius, try these recordings for a thrilling 
new experience with this great composer. 


BUXTEHUDE 
TWO CANTATAS FOR SOPRANO, 
VIOLINS, AND CONTINUO 
TWO CANTATAS FOR CHORUS 
AND INSTRUMENTS 
Helen Boatwright, soprano, with Choir 
of St. Thomas’ Church, New Haven, 
conducted by Howard Boatwright. Over- 
tone 6. RIAA curve. Price $5.95. 


Overtone Records keeps on turning out 
discs of more than passing interest. The pro- 
gram may seem formidable to you, but it is 
very easy to assimilate and is most enjoyable 
music. Helen Boatwright is justly famous for 
her oratorio singing, and she is heard to par 
ticular advantage on this disc in “Herr, auf 
dich traue ich.” Husband Howard conducts 
the beautifully trained choir with a devoted 
hand and achieves some extraordinary textures 
The sound is exemplary throughout the work 
und you will delight in the smooth articula- 
tion of the choir and lack of fusion or blast- 
ing. Wide frequency response and dynamic 
range, coupled with a “just right” acoustic 
perspective adds to an attractive disc. 


GCRIEG 

SIGURD JORSALFAR SUITE 
Cincinnati Symphony Orchestra con- 
ducted by Thor Johnson. London LD- 
9138. RIAA curve. Price $2.98. 


The name of this work may be totally un 
familiar to you, but when you hear the 
Homage March” from it, you will recognize 
the music as something you have often heard 
at “pop” concerts. The work was written as 
incidental music for a play based on old Vik- 
ing legends. The suite from the play is in 
three sections and contains much writing that 
is sonically exciting. This will appeal to hi-fi 
ians with its rousing brass and woodwind 
reproduction and spine-tingling percussion 
One of the best of London's “American” re- 
cordings, it will no doubt find use as a dem 
onstration disc. The RIAA curve was ade- 
quate 


LE GROUPE DES SIX 
A Tribute to Georges Aurio, Louis Du- 
rey, Arthur Honegger, Darius Milhaud, 
Francis Poulenc, and Germaine Taille- 
ferre. Angel 3515-B. RIAA curve. Price 
$11.90 (two dises). 


If you are a lover of music moderne and 
French, then you can’t afford to be without 
this album. From its gay cover to the spoken 
introduction by Jean Cocteau and the suc 
ceeding music, this is a fascinating glimpse 
into the musical microcosm of the group 
known as “Les Six.” In November of 1953 
Georges Tzipine conducted the Orchestre de 
la Societe des Concerts du Conservatoire in 
a gala anniversary concert devoted to the 
music of “Les Six.” Angel has very thought 
fully provided us with a recording of that 
concert and it is certainly an interesting 
documentary (if it can be called that). One 
might quibble with the choice of music, since 
it is mainly the latterday output of “Les Six” 
and not too che->«cteristic of the work of this 
rant garde group of odd years ago. The 
woman in the group, Germaine Tailleferre 
contributes a frothy little overture, Louis 
Duray who seceded from the group many 
years ago, is represented by his “Cantata” 
set to a poem by Cocteau. The versatile 
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“Photofact Television Course” 


A complete, simple explanation of modern Tele- 
vision principles, operation and practice. Covers 
Cathode Beam Formation and Control; Beam 
Deflection Systems; Beam Modulation and 
Synchronization. Includes analysis of CK tube 
construction, camera tubes, voltage supplies, 
saw-tooth generators, syne circuits, control 
functions, receiving antenna circuits, RF input 
tuning systems, IF systems, AGC, ete, Fully 
illustrated. 208 pages, 844 x 11” 

Order TV-1, only $3.00 


“Analyzing & Tracing TV Circuits” 


Milton S. Kiver’s new approach to television 
servicing. Shows you how to best utilize the 
data included on the schematic, so that you can 
speed up apeue and earn more. Shows how to 
trace specific sections of a TV receiver. The 
importance of properly analyzing voltages on 
the tube elements is p Bn Helps you solve 
the toughest TV service problems in the short 
est time. Fully illustrated. 168 pages, 844 x 11” 
Order JA-1, only $3.00 


“TV Servicing Time-Savers” 


A new, extremely helpful book by Milton S 
Kiver. Prepared in 5 sections presenting 51 
“Time-saver Tips” showing causes and cures 
of common TV troubles. Shows how to improve 
reception; includes prac‘ical time-saving tips; 
covers alignment problems, etc. Any one of the 
51 “tips” may save you more than the low cost 
of this book. 124 pages; illustrated, 544 = 844" 
Order JC-1, only $1.40 


“TV Service Data Handbook” 


A compilation by Milton 8. Kiver of the most 
frequently needed charts, tables and formulas 
required in TV servicing and installation. In 
cludes charts and tables on fuses, color codes, 
attenuator pads. A section on trouble shootin 
lista nearly all T'V trouble symptomsa along with 
suggestions for locating the defective compo- 
nent. Includes valuable mathematical constants 
and electrical formulas. 112 pages, 54% = 814" 


Order 18-1, only $1.50 


Look for the SAMS “BOOK TREE” 
at your Parts Distributor 


“Fundamentals of Color Television” 
Written by William F. Boyce. A complete explanation 

of Color TV written so you can understand it. Telle you all 
you want to know in 5 great chapters: 1. What You Need 
to Know About Color TV (explains principles and terms); 
2. Color Picture Reproduction (describes picture tube 
types and function); 3. Principles of NTSC Color System 
(describes color signal, methods of transraission and 
reception); 4. Color Receivers (theory of operation); 5. Circuit 
Analysis of Color Receivers (full description of circuits 

and special components). Complete, authoritative, fully 
illustrated. 224 pages. 544 x 844". Order BA-1, only 


$2.00 


“Telecasting Operations” 


Here, in one complete, easy-to-understand 
volume, Harold EF. Ennes tells the whole faaci 
nating story of the oqapuent and techniques 


used in Telecasting. Covers such subjects as 
The TV Camera; The TV Control Room; 
Fundamentals of Studio Lighting; Network 
Program Relay Systems; aintenance Prac 
tices; Technical Production; Field Equipment 
and Microwave Kelays, plus hundreds of other 
subjects. 600 pages; fully illustrated; 6 «x 0” 
Order OH-1, only $7.95 


“Servicing TV in the Customer's Home” 


Provides practical, proved help for technicians 
and outside TV service calle. (New enlarged 
edition, including advance data on Color AV 
receivers.) Saves time, work and chassis hauling 
stows how to make successful repairs on the 
spot by using a VT'VM and capacitor probe to 
trace trouble; by “tube-pulling” to diagnose 
audio and picture trouble, by performance tests 
through «nalysia of the picture test pattern; 
ete. 128 pages; illustrated; 644 « 844" 
Order TC-1, only $1.75 


“TV Servicing Short-Cuts” 


This helpful book describes a series of actual 
TV service case histories, each presenting « 
specific problem about a epecific receiver tne 
symptoma of the trouble are outlined and then 
followed by a step-by-step explanation of how 
to solve it. Finally there is a discussion of how 
this particular trouble can be tracked down and 
solved in any TV set. 08 pages; 6% « 844" 

Order TK-1, only bi.s0 


“TV Test Instruments” 


Provides basic explanations of how each teat 
instrument operates, describes functions of each 
control and shows their proper adjustment 
Covers: Vacuum Tube Voltanstere, AM Signal 
Generators, Sweep Signal Generators, Ovcillo 
acopes, Video Signal Generators, Field Intensity 
Meters, Voltage Calibrators. Describes use in 
actual servicing. 180 pages; illus.; 64% «= 11° 

Order TN-1, only $3.00 


HOWARD W. SAMS &@ CO., INC. 


; Order from your Parts Jobber today, or 
icken & @ baht tenure j Write to Howard W. Soms & Co., Inc., 
ot the “Book Tree.” It's 2203 East 46th St., indianapolis 5, Ind. 
loaded with the time-saving, 1 My(check)( der) to closed 
profit-building books you O nrpe nga et ; 
want and need to keep ahead ; Send following books: 
in every phase of Radio and i 
TV servicing. Get these and ry 
other Howard W. Soms | Nome 
Publications at your Electronic ! Address 
arts Distributor. 

" = © City Zone State 

SAMS louteede U.S. A. priced dightly higher) i 
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WORLD'S LARGEST MANUFACTURER 
OF CUSTOM BUILT TELEVISION 


MATTISON 


SILVER ROCKET 630 CHASSIS 
* with TUNEABLE « 
BUILT-IN BOOSTER 
for Better DX Reception 


Featuring Syncromatic Tuning 


Tube Select Your 
c ment: Chennel.. . 
28 tubes SOUND IS 
3 cogmmore AUTOMATIC! 


Tuneable _/ Booster 


@ Broad band single knob control pre-amplifier 
bullt in te eliminate tong leads whieh may 
cause regeneration and attenuation of signal. 


* ONLY THE MATTISON 630 CHASSIS 
HAS AN ALL CHANNEL TUNEABLE BUILT- 
IN BOOSTER THAT INCREASES SIGNAL 
STRENGTH UP TO 10 TIMES. 


Also Available The World Reknown 

® MATTISON 630 SILVER 
ROCKET CHASSIS with- 
out built-in booster. 


® MATTISON 630 SILVER 
ROCKET CHASSIS with 
BUILT-IN UHF TUNER 

ALL CABINETS MADE IN MATTISON’S OWN 


CABINET FACTORY. AVAILABLE IN EVERY 
FINISH AND STYLE. WRITE FOR COMPLETE 


CATALOG, 
DEALERS! SERVICE MEN! . PREEI 
Write for Mattison's merchandising portfolio 


explaining the ““UNASSEMBLED PLAN” 
"$1,000,000 FLOOR PLAN.” 
& Mattison Cabinet or 


tne & complete Mattison 


Manulactured with integrity ‘'Y ** 


Mattison Television & Radio Corp.s 
$ 10 West (8/st St., Dept. AN, N.Y. 53, N. *, 


and 


from 
need 


When you buy 
Mattison § you 
only one source of 
supply’ You can buy 

attison Chassis 


WATCH FOR 
POPULAR ELECTRONICS 
NOW AT YOUR NEWSSTAND! 


it YOUR POWER 


Srom these... 


s FEATURE-PACKED JOUNSON TRANSMITTERS 


x 


Lt 


contributed his secular cantata “Se- 
(Drought) Auric, who 
you may be surprised to learn is the com- 
poser of the popular ballad, “The Song from 
Moulin Rouge,” is represented by the sym- 


Poulenc 


cheresses” Georges 


phonic suite, “Phedre.” The great Arthur 
Honegger is honored with his “Prelude,” 
“Pugue,” and “Postlude” and the redoubtable 


Darius Milhaud gives us his ‘ 
This is highly varied musik 
preferences leaning to the 

and Milhaud works. Auric’s “Phedre” has 
been criticized as being too “theatrical”, but I 
like the scoring and orchestration, and there 
is much in it that will appeal to the hi-fi fan 


2nd Symphony.’ 
and I find my 
Auric, Honegger, 


Honegger’s work is a powerful evocation 
which rather clearly shows his debt to 
German romanticism. The Milhaud sym 


phony is in five movements and is an amiable 
work, not at all like the athletic and dissonant 
“Ist Symphony.” There is some splendid 
sound in this album, especially in “Phedre’ 
and the Milhaud symphony. String tone is of 
the ultra-smooth type Angel has been noted 
for lately; woodwind sound, as might be ex- 
pected in an album of French music, is ex 
ceptionally pure, and Angel continues to 
demonstrate that they know how to record 
percussion of notable impact and cleanness. A 
most attractive booklet comes with the album 
and is well filled with information and pic 
tures regarding “Les Six.” The RIAA curve 


did not require adjustment in my setup. Sur- 
faces were quiet 
DONIZETTI 

THE ELIXIR OF LOVE 
Margherita Carosio, soprano; Nicola 
Monti, tenor; Tito Gobbi, baritone; 


Melchiorre Luise, bass; Loretta di Lelio, 
soprano, with Orchestra and Chorus of 
the Opera House, Rome, conducted by 
Gabriele Santini. Victor LM6024. RIAA 
curve. Price $7.96 (two dises). 


With the new prices in effect, more and 
more people will probably indulge themselves 
in opera albums. Here is a good one to start 
with from the standpoints of quality and 
economy. The second complete recording on 
LP, this is a much superior recording than 
the earlier Cetra and has the added advantage 
of being on two discs instead of three. All of 
the soloists here are more than competent and 
the artistry of Carosio is a most amazing sur- 
prise. Santini seems to be an old hand with 
the score and if his reading is “unsensational,” 
neither is it full of idiosyncrasies of tempi or 
temperament. The sound is fairly wide range, 
with little distortion and good dynamics 
Highly recommended 


BRUCKNER 

SYMPHONY #3 in D MINOR 
Vienna Philharmenic Orchestra con- 
ducted by Hans Knappertsbusch. Lon- 
don LL1044. RIAA curve. Price $3.98. 


yet it 


This record arrived without fanfare, 


| is more than likely that this recording will 
prove to be “epochal.” Why? Because it is 
the Bruckner recording with really moaern 


high-fidelity sound. This is of the utmost im 
portance in the works of this composer. Many 
(Continued on page 139) 


World famous 
VIKING I 


Owned ond operated with pride 
by thousands of amateurs every- 

where! 180 watts CW input, 150 
watts phone TV! suppresed—all 
stages metered —instant band- 
switching 10 they 160 meters. 


VIKING RANGER 


Built-in, extremely stable 
or may be crystal controlled 
Bands witching and self-contamed 
—serves ether as a transmitter 
or an RF and audio exciter for 
high power equipment. 75 watts 
CW input, 65 watts phone 


INSIST ON 
THE GENUINE 


#2 


the 10 WAY WRENCH 


WITH 1,001 USES! 


QBs‘ Slightly higher 
ONLY W. of Miss 


Small head for hard-to- 
reach places . . . Fits all 
hex nuts & bolts from 
6” to "%", plus ( 
Ya" 3q. Finest made, // 
rugged, alloycon- // 
struction, hard 
chrome finish. 


"xl" 
overall 


AT YOUR JOBBER 


if he cannot supply, wr 


te to 


J.E.S. CO. 


111-51 Lefferts Bivd 
Ozone Park 20, L. | 


NEW! FREECATALOGUE! 
For bargains in surplus that can't be beat 
Get Your Free Copy Today! 


we SPECIAL: 0-1 3-INCH MILIAMP 
METER: 270° indication By-pass shunt 
and add scale $1.95 


J.J.GLASS ELECTRONICS CO. 


1615 S. Main St. Los Angeles 15, Calif. 


Only 


RADIO and TELEVISION ELECTRONICS 


in all Technical Phases 
New Classes (Day and 


Evening) Start Ist of 
a Dec., Mar., June, Sept. 
Free Piacement Service for Graduates 


For Free Catalog write Dept. RNSS 
RCA INSTITUTES, INC. 
A Service of Radio Corporation of Aner 
350 WEST 4TH ST.. NEW YORK (4, N. 


SCHEMATICS— CONVERSIONS 
FOR SURPLUS GEAR 
NEW LIST! 


MANY ADDITIONS! 
Send stamped, self addressed envelope for 
tiet © Add 25¢ tor chart explaining AN 
nomenciature. 


R. E. BOX 1220 
GOODHEART BEVERLY HILLS, CAL. 


eee. WINE cnn 


Correspondence or residence preperation for 
F.C.C. examinations. Results quoranteed. 


An FCC commerciai operator license means 
greater opportunities and higher pay We are 
specialists in preparing you, in a MINIMUM OF 
TIME, to pats FCC examinations for al! classes 
of licenses. Beginners get 2nd class license in 5 
weeks and Ist class in 3 additional weeks. Write 
for free booklet 


GRANTHAM SCHOOL OF ELECTRONICS 
Dept. 103-f, 6064 Hollywood Bivd., Holiywood 25, Calif 


Compe ct Power-pocked 


VIKING MOBILE 


Easy to toed, it’s the “most 
wanted” mobile transmitter 
among discriminating amateurs 
Ganged tuned and t andswitch- 
ing, t covers 75 thry 10 meters. 
Under. dash mounting— ai! con- 
trols readily accessible. For 6 


VFO, 


Complete with $279.50 or 12 volts 
tubes, less crystals, Ameteur Complete less $179.50 Complete less $99.50 
key, and mike Net tubes, crystals, key, Amateur tubes, crystols, ond Ameteur 


and mike 


power supply 


See your Johnson Electronic Parts Distributor 


* Weseca, Minnesota 


a person has been disappointed with his 
first attempts at listening to Bruckner, be- 
cause of the nature of the scoring and the 
dullish sound that has been typical of pre- 
viously available recordings. London has al- 
so announced that this recording marks the 
beginning of a whole series of Bruckner re- 
cordings, which will certainly be good news 
to many. In this present recording, Knap- 
pertsbusch has given us a reading that is 
splendidly alive. The dark hues of the 
Bruckner orchestra are heard in their proper 
perspective, at long last, and it is a very 
revelatory experience. The disc is character- 
ized by wide frequency and dynamic range 
of phenomenally low distortion. The individ- 
ual choirs of the orchestra can easily be 
distinguished, although there is no lack of 
homogeneity to the sound. Instrumental 
clarity has not been acheived at the expense 
of proper acoustic balance. All in all, the 


recording is first class and is a blessed relief 
from the turgid, thick-textured type of sound 
we have had to conterd with in other 
Bruc.‘ner recordings. Before you decide that 
Bruck ‘er is not for you, take a listen to this 
disc. It could very easily change your mind! 


BEETHOVEN 

SYMP'IONY #1 

EGMONT OVERTURE 

LEONORE OVERTURE #3 
Philharmonic Orchestra conducted by 
Herbert Von Karajan. Angel 135097. 
RIAA curve. Price $5.95. 


The Beethoven “1st” receives a virile and 
almost tempestuous reading at the hands of 
Von Karajan. Happily, just when you think 
he has overstepped himself in matters of 
tempi, he settles down to a more prudent 
pace. Von Karajan has some formidable com- 
petition in the thirteen other versions, but I 


am bound to say that with the virtue of the 
superior sound he is afforded, this is a wise 
choice. The overtures are also subject to some 
conductorial whims, but in the main are ex 
cellently conceived readings. The sound is 
enormous, of the “big-hall,” ultra-spacious 
type. There are those who prefer this less 
sharply focussed type of sound, but in this 
instance I prefer the more grandiose sound of 
the Dorati-Minneapolis Symphony version on 
Mercury. A matter of taste here, and my 
opinion in no way detracts from the attrac- 
tiveness of this album as a good buy 


SCHUMANN 
FANTASIA IN C 
KINDERSCENEN 
Clifford Curzon pianist. 
1009. RIAA curve. Price $3.98, 


This is the tenth version of the “Fantasia 
on LP, and is a reading which is likely to 


London LI. 


DUAL IFF $ 
RECEIVER 


BC-966—Two separate receivers in one 
—160 to 211 MC with 13 Tubes: 7/6SH7, 
3/6H6, 3/7193—voltage regulator, re- 
lays, etc., less dynamotor. 


CLASSIFIED ITEMS: 


95 


BC-212G Amplifier 2/6C5 Tubes-—-N° $5 $1.95 
BC-216A Amplifier 6F7 & 39/44 Tubes t 1.95 
BC-229/429 Receiver 2500-7700 KC w Coils. ..t 5.95 
BC-230 Transmitter 2500-7700 KC w/Coils...t 6.95 
BC-347 Amplifier 1,6F8G Tube—N: $5.95..1 1.95 
BC-357 Marker Beacon Receiver t 4.95 
BC-367 Amplifier 2/6V6GT Tubes—N: $4.95. .1 1.05 
BC-375 TRANSMITTER U: 20.95 
BC-453 Receiver 190 to 550 KC U: 14.95 
BC-455 Receiver 6 to § MC I 4.95 
BC-459 Transmitter 7 to 9 MO t 8.95 
BC-463 Transmitter & Modulator 67 to 74 mc U: 16.95 
BC-603 FM Receiver 20 to 28 MC U: 24.95 
BC-604 FM Transmitter 20 to 28 MC U: 11.95 
BC-605 Amplifier 2/1619 Tubes t 3.95 
BC-620 FM Transceiver 20 to 28 MC U: 24.95 
BC-645 Transceiver—Converts 420 to 500 MC.N: 24.95 
BC-654 Transceiver 3800 te 5800 KC U: 34.95 
BC-659 FM Transceiver 27 to 39 MC U: 24.95 
BC-683 FM Receiver 27 to 39 MC U: 94.95 
BC-684 FM Transmitter 27 to 39 MC U: 19.95 
BC-709 Amplifier Batt. Op. | Tube—N: $5.95; T 1.95 
BC-745 Transceiver 3 to 6 MC ‘ U: 14.96 
BC-745 Transceiver Chassis Only NN: 6.95 


BC-791 Code Tape Recorder U: 496 
BC-966 IFF SET 160 to 211 MC, 13 Tubes, 
Less Dyn. -LN: 
BC-1206 Receiver 200 to 400 KC—Less Tubes t 
R-25/ARC-5 Reeve. 1.5 to 3 MC—Less Tubes { 
R-27/ARC-5 Reevr. 6 to 9 MC-—Less Tubes. .U 
R-1/ARR-1 Receiver—Converts 2 or 6 Meters. .N. 3.95 
RT-7/APN-1 Altimeter . Mr $19.95—1 
RT-34/APS-13 Transewr—Complete tess tubes 
BD.72 Switchboard —Portabie—i2 Line t 
FL-8A Range Filter—$1.49; FL-S Filter t 
T8-9 Carbon Hadset—U: $3.95; TS-13 Handset U: 6.95 
TS-10 Seundpwrd Handset or Head& Chest Sex 3.95 


TUNING SHAFTS F/Various Receivers. Specify "ype 
& Minimum Length. Price Per Ft.... 15¢ 


TUNING KNOBS—Splined For aes Receivers— 
Specify Type Receiver....... . Ea. O5¢ 


SYMBOLS: N: Means NEW—LN: Means LIKE NEW 
—U: Means USED 


METERS: 


WESTON AC AMMETER: 


(Pletured) in portable ‘eath + 
with Test Leads 2%", 0-15 S. 95 
AC and 0-3 AC cate (Se 


DC AMMETER HOYT: In portable 
metal case, with Test Leads, 444", Fan, 
Mirrored Seale 6 


15 AD 
Os ME AMMETER 18.128: 2" Ae 


* 500 MICROAMMETER: TRI ey 2%" 

5 MA DC WESTINGHOUSE: 
be METER: 10 te Plus 6—G. E. 4" bee 4.95 
TS-291/U VOLTOHMMETER. coeeeee MEW 7.96 


Many Other Items Too! Write Us Your Needs! 


FAIR RADIO SALES 


Merch, 1955 


BLOWER AND 
HEATING ELEMENT 
115 Volt 60 cycle-—-Biower 
100 CEM; Heating Element 
can be turned on and off 
separately from Blower. Used 
to pre-heat transmitter tubes. 


ie a Surplus— $ i 0. 95 


15 VAC 60 cycle SINGLE pyre, ae CFM: 2%" 
intake; 2” outlet. Complete size; 5” «x 6” 

Ne. 10939 $8.95 
115 VAC 60 cycle DUAL TYPE—i00 CFM: 4” intake; 
2” Dis. Each Side. Complete size: ‘S 

8” x 6"—Ne. 10880 ‘ 


115 VAC 60 cycle COMPACT TYPE—108 CFM: Motes 
built inside squirrel cage; 4%" intake; 3%” « 


size: 44a" W x8%” Hx $14, 50 


15 VAC 60 cle FLANGE TYPE—!40 CFM: 3%” 
intake; 24” s. Complete size 7)" W x 
7%" Hx on" D—No. 10807 $13. 95 


115 VAC 60 cycle FLANGE TWIN-—275 CFM: i. 
intake; 344” x 3” Dis, Complete size: 11%" 


8%” Wx 81/16" D— $21.95 


No. 20069 

6VDC SINGLE—i00 CFM—No. 6100 4.95 

° A 7 FLANGE—I50 CF M—No. 6150 $6.95 
2 VOC SINGLE—i0 CF M—Min.—WNo, 1210 7.96 


2 VOC SINGLE—10 CF M—Min.—No. 2410 $5.96 
24 VDC DUAL—20 CFM—Min —WNo 


ed ott SO 


BC-375 TRANSMITTER 


100 =Watt—Voice—C W— Kk C— 1500— 


12500 KC. By use of Pies in Dates 

listed below Used: $29.95 

TUNING UNITS Fer BC-375 & BC-101: 
NEW USED 
TU-5—I.5 M mE to 3mC ceeess S506 $4.05 
TU-6—3 to mc pases , 3.06 
TU-7—4.5 1 6.2 MC ; 3.05 295 
TU-6—4.2 to 7.7 MC s 2.95 
TU-9—7.7 to 10 MC 05 2.95 
TU-10—10 to 12.5 MC ty 2.95 
BC.306 fatpese A 3.05 2.95 
CABLES PL-64 59 Each End Each: 2.75 
ANTENNA iNDUCTANCE TUNER—100 Watt 7.95 

ANTENNA CAPACITOR TUNER VAR. 22 MMF 
to 118 MMF 4.95 
MODULATION TRANSFORMER—100 Watt 5.95 
RF AMMETER: 9-8 Amp w, Voermecsupto 18-89. 5.96 
oe suaren. - oc aS. 12 . 4 


METER: 0.500 18.2 
WRITE FOR QUOTATION on Other BC-375 PARTS 


TG-34A KEYER 


an automatic unit tor repreducing audible code prac- 
tice signals previously recorded in ink on paper tape. 


or TG-10 Keyers—inked paper tapes on 16 MM 400 Ft 


New — $1695 


TG-MA KEVER—115 or 230 V. @ 50 to 66 cyeles— 


By use of the self contained speaker, the unit will 

provide code practice Hwee te ene or more persons 
fator for use with a hand key 

. in portable carrying case, and com. 
bes. phote cell, and operating manual 
"= 10%)" « 15.13/16". Shipping weight 
NEW—Whilc They Last— 6. 95 

TG-10 KEYVIR—Used, Tested—On ae 

PRACTICE CODE TAPES: For use Finn either TG. AA 


Reels: Tape #2: Receiving—-Tape #8: Code Groups— 
Tape ii: Traflio—Tape #13: Traffic Ea.: $1.25 


tions, 
length with M 
then 


ANTENNA EQUIPMENT 


MAST BASES—INSULATED: 
MP.22 BASE — (ithustrated) tna. 
' spring action; direction of bracket can 


be raised or lowered $2 95 
. 


easily 
MP.8.33 BASE—Insulated type with 
heavy coll spring and 8” dia. tne 


Requires 2” hole tor mount. 

ing. Weight: © the 

| MP-37 BASE—Insulated 

Seowy coll spring. 7” dia 
res 1% hole 


type with 
neulator 
for mounting 


10 tbs. $8.95 
MAST SECTIONS FOR ABOVE BASES: 
Tubular steel, copper coated, painted in 3 ft. see. 
screw-in type 5.55 can be used to make any 
-562-51-50-48 tor taper Any *se- 
@ S0¢ Each 

Larger Diameter Section: MB-54... ihe 


CO.1071 CORD—With PL.259 Plugs each end. 560 ohm 


COAXIAL CABLE & CONNECTORS 


coax 2 - long. Prices: S0¢ Eac rin Lote of 10 


PL. 250— Plus Ea. End & 12°-—RG.54/U—68 ohm Se 


80-239 Chassis Conn. (/PL-269 (Removed). 3 fer $1.00 
UG-21/U—Plug ea. end & 32”°-—RG.11/U—75 ohm Soe 
UG.22/U—With 4° Coaxial Cable moe 
SOA RIAL CABLE: Price Per Ft. 100 S00 = 1000 
U 51.5 Ohm (Special) oT OO% 06 
Hey 71 Ohme—i45 Ft. Length $15.00 Per Leth, 
8C-455 $ R-27/ ARC-5 
RECEIVER 4°95 RECEIVER $300 


6 te 8 MC. Used w/ Tubes 


6 te 6 MC. Used, Lew 
Tubes 


600 VCT 100 MA—6.3 V/8 AL: 8 V $405 
650 VCT/S0 MA—6.3 V/2.5 A; ea¥ a \mact. aud) Lbs 
ATS ee oe 2.4 A; 6.3 V/.6 (Reet. 6n5) 1.75 
2500 V/.015 A; 2.5 V/175 A; 6.3 V/.6A 5.05 
1800 V/12.6 MA Tapped 2.5 V. 2 A, 5.95 
1100 V/80 MA.; 7.5 VCT/S.25 A. . 5.05 
5 Volt CT-25 A; 10,000 V. ins. oper Frame $7.95 
9 Volt CT-35 A Tapped 4.5 7.96 
12 Volt—Tweo sepa AS Amp each 5.95 
28 Volt 8 Amp Tapped 4 Volt 6.95 
SV/Z ALE V/2 ASS V/ZA A 295 
600 -0- A. 125 V.2A4.; 125 V. @ 
2A.:53 Vv. @ A.—aH-1 riee 4.05 
250-0-280 VAC—S0 MA. “Vv. 1 A and 64 V.~ 
A. H-100—Price 5.96 
qunene ransformer: Ratio 150 te 5; 25 te 60 eycle 
West. Style 8:69! $4.96 
Choke 12.5 Hy/100 MA. $1.95 
Choke i2Hy/250 MA., 180 Ohm 405 
Choke (5 Hy/165 MA., 125 Ohm 1.96 
Choke 5 Hy/150 MA., 65 Ohm 1.0 


132 SOUTH MAIN ST 


OHIO 


LIMA, 


DM-42—14 V. input; owteut 1030 VOC—200 MA. & 
515 V. 215 MA. @ 6 VOC. Approx, half of Volt. 
ace NEW: £12. 05-—USED: S205 

input OuTPUT: STOCK PRICES 

VOLTS: VOLTS: MA. Ne USED: NEW: 

4 Voc 230 om.21 046.05 

4 390 150 60.87 + 0f $5 05 

“4 250 Om.25 6.05 ao 

“4 1000 350 60.77 405 2y 96 

1000 550 Pe.73 6.05 

12 or 24 A USA 0515 4% 

12 or 24 275 0 USA 0616 41% 

2 2% 490 PEe.in 4% 6% 

4 Voc 390 175 80-63 1.05 4.96 


POWER SUPPLY —24 VOC—5 Amp output; 
6 cycle input 


DYNAMOTORS: 


HEAVY DUTY MOBILE DYNAMOTOR: 


115 Von 
Completely Sitered with 6.75 VOC 
Output Meter & 2 Tungar Bulbe—Used, Tested. t12.065 


Address Dept. RN © $5.00 Order Minimum, and 
25% Deposit on C.0.0. Orders © Prices F.0.8., 


Lime, Obie 
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Have You Spent 


$2,000.00 
On Instruments? 


It is often claimed 
that a radio-TV serv- 
iceman needs more 
than $2,000 worth of 
instruments in order 
to do good work! 


But does he? 


The answer is: 
NOT if he reaily 
knows about instru- 
ments and how to use 
them fully and right! 

Actually, it’s read- 
ily possible to do good 
work with only a 


Basic comparatively few in- 

lectroni struments... and it’s 

Electronic easy to put old instru- 

Test ments to new uses. It’s 
possible to work lots bett 

Instruments = gna fagter by knowing ee 


by actly how and where to 
use instruments And 


Rufus P. Turner here at last is a book that 
i really gives the instrument 
254 pages knowledge of this kind 
171 thus, that every radio-TV man, 
Price $4.00 amateur and experimenter 

needs 
THE BOOK §=save MONEY! WoRK 
THAT HELPS SETTER AND FASTER! 
BASIC ELECTRONIC 
YOU... TEST INSTRUMENTS is a 


complete working guide. 
Over 60 types from the old 
standbys to the newest in- 
struments are fully de- 
scribed. Their uses are 
clearly explained. Work- 
savin, a | short cuts 
are shown, lear details 
tell how to modernize old 
instruments for new uses 
and grea te r efficiency. 
Time-saving “tricks” heip 
you get more out of in- 
struments than you may 
have thought possible. And 
you learn to evaluate in- 
strument readings fast and 
accurately! 


GOODBYE TO INSTRUMENT 
GUESSWORK! 


Here are just a few of the 
instruments covered: Current 
& Voltage Meters; Ohmmeters; 


«+ Save money 
on instruments 
. «+ deo better 
work with few- 
er instruments 


«+ put old in- 
struments to 
new uses 


+ « « modernize 
old instruments 


V-O-M's; V-T Voltmeters; 
Power Meters; Im ance Me- 
ters; Capacitor eckers; In- 


ductance Checkers; Grid-dip 
Oscillators Specisi- purpose 
Bridges; Oscilloscopes; R-F 
Test Oscillators; Signal Gen- 
erators; Audio Oscillators; R-F 
and A-F Measuring Devices; 
ignal Tracers; Tube Testers; 
TV Sweep & Marker Genera- 
tors; Linearity Pattern Gen- 
erators; Distortion Meters; 
Square-Wave Generators .. 
and dozens more, Use coupon. 


10-DAY FREE EXAMINATION 


RN-35, RINEHART & CO., INC. l 
of Madison Ave., New York 16, *N. 

Sure, I'm wr y in saving on ‘n- 
struments, send Turner's BASIC 
ELEC TRONICS 8S TEST INSTRUMENTS on 


l 

| 

! 

10-day approval. In 10 days I will either | 

send you $4.00 plus portage or return | 
t 

! 


book postpaid and owe nothing. 
Name 

Address ; | 
City, Zone, State <a 
OUTSIDE U.8.A.——Price $4.50, cash with ogder | 


Money refunded if book is returned in 10 da 
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Vos 2 gisne ae! 


stand the test of time. Performance-wise, the 


Firkusny reading on Columbia is the only 
possible competition. Curzon is in his element 
with this sort of repertoire, and his easy grace 
and unhurried phrasing belies the wiry 
strength of his reading. In the “Kincerscen- 
en,” Curzon is equally matched with redoubt- 
able Novaes, and I feel his expressiveness is 
superior. In matter of sound, it is strictly no 
contest. The London engineers have cloaked 
Curzon's performances in the sort of clean- 


lined, liquidly beautiful piano sound for 
which they are justly famous. The RIAA 
curve did not require adjustment. Surfaces 


were moderately quiet 


HANDEL 

THE MESSIAH 
Hudderstield Choral Society conducted 
by Sir Maleom Sargent. Angel 3510C, 
RIAA curve. Price $17.85 (three dises). 


Those of you who have been holding on 
tightly to your old Columbia recording of 
this work, which employed the same forces, 
can relax now. The battle is over. You have 
bravely resisted the blandishments of the 
“Handelian version” on Westminster and the 
“Dublin version” on London and this is your 
reward a bright new high-fidelity re- 
cording. This is the “Messiah” in the grand 
traditional manner. The chorus is robustious 
Sir Malcolm's performance is energetic and 
exciting. Climaxes are meant to be big and 
are big! The usual cuts are observed and as 
a consequence there are three instead of four 
discs in this album which, of course, means 
some money saved. The Huddersfield group is 
as accomplished here as they were in the old 
Columbia album. Soloists are of a high level 
of excellence, especially “old reliable” Rich- 
ard Lewis. The Liverpool Philharmonic is 
once again employed and since this is prob- 
ably its 6999th performance of the work, its 
authority is unquestioned. Splendid sound 
throughout the disc, with clean smooth 
strings, the rousing high-register trumpets, 
and the power of the very sonorous organ a 
delight to the ear. The over-all sound quality 
of the London version is somewhat better, 
but if. vou crave the traditional in “Mes- 
siah’s,”” you won't go wrong with this record- 
ing ! 


BRAHMS 
FOUR SERIOUS SONGS 
TWO SONGS FOR CONTRALTO 
WITH VIOLA OBBLIGATO 
IN STILLER NACHT 
SANDMANNCHEN 


Nell Rankin, contralto, Coenraad V. 
Bos, jianist, Carlton Cooley, viola. 
Capitol P8289, RIAA curve. Price $5.95. 


This is quite outside the usual repertoire of 
Capitol and is further proof of its versatility, 
The recording is absolutely first rate in every 
respect. The attractive Miss Rankin has one 
of the most glorious contralto voices in exist- 
ence and her performance of these lieder is a 
triumph of no mean proportion. The astute 
Mr. Bos must share in the plaudits for his 
coaching and sympathic accompaniment. Mr 
Cooiey, first viola of the late lamented NBC 
Symphony contributes his beautiful tone to 
the proceedings. Miss Rankin's voice is re- 
corded somewhat “close-to” but reproduces 
splendidly. Nice clean piano and viola sound 
add to this fine recording. If you like lieder, 
this recording is a must. 


SCHUMANN 

SYMPHONY #4 
LISZT 

LES PRELUDES 
Detroit Symphony Orchestra conducted 
by Paul Paray. Mercury MG50036. 
RIAA curve. Price $5.95. 


This is the performance and recording of 
the month! The amazing Mr. Paray keeps on 
scoring one bull’s-eye after another. I know 


_* Weseca, Minnesota 
oer 


dozens of really rabid hi-fi fans who wouldn't 
give you a nickel for any Schumann symphony, 
who will flip with this one. I have long con- 
tended that really good recording will make 
the so called “classic” repertoire not only 
acceptable, but enjoyable to many formerly 
indifferent people. This is Schumann such as 
you've never heard before. Paray brings an 
earthy vigor to this work and imbues it with 
new sirength. This is definitely not a Viennese 
performance and you are so forewarned. It 
is a new look, a new approach and {, for one, 
like what I hear. The sound is ultra-wide 
range with the most remarkable characteristic 
the wide ranging dynamics. Distortion is fan- 
tastically low. “Les Preludes” receives the 
same sort cf vigorous treatment and the hi- 
finatics will have a field day with this one. 
Absolutely tremendous bass drum, tympani, 
and cymbal sound, brass of overwhelming 
power. Watch your speaker cone with the 
dynamics on this disc! The RIAA curve did 
not need adjustment surfaces in my 
copy. 


Good 


Tape Review 


SAINT-SAENS 

CARNIVAL OF THE ANIMALS 
TOCH 

PINOCCHIO 
Sondra Bianca and Gerhardt 
pianists with Hamburg 
Orchestra conducted by 
Walther. A-V_ Tapes, 
ips, half-track. 


Arnoldi 
Philharmonic 
Hans-Jurgen 
AV-1513, 74% 


Audio-Video has a sure winner in this tape 
and those of you who like the Toch work 
will find it does not exist on LP at the mo- 
ment, so this is an ideal way to acquire the 
work. The pianists do a thoroughly competent 
job in the tricky passages of the “Carnival of 
the Animals.” It is amazing how different 
piano sounds on a good tape. There is a 
sparkling liveness and solidity of tone not 
apparent even in the best of LP’s. Strings are 
again the edgeless delight characteristic of 
their reproduction on tape. This is one of the 
most hi-fi tapes I’ve heard yet, with plenty 
of super-clean percussion and punchy brass 
The Toch is a charming work and gets a 
workmanlike performance by the conductor 
Very little distortion throughout the tape and 
tape hiss was barely noticeable. As played 
back on my Ampex 600, I had no. equaliza- 
tion problems. One of the best commercial 
tapes now available —/ 


NEW kKECORD CLUB PLAN 


—— Appreciation Records, a new 
branch of the Book-of-the-Month 
Club, Inc., has instituted a unique plan 
whereby subscribers not only receive a 
concert recording of some major classic 
but, on the reverse side of the same 12” 
dise, are offered an “analysis” of the 
music as prepared by leading critics. 
This analysis takes the form of a spoken 
commentary and illustrative passages 
from the music. 

The plan is available in two forms, 
one for those who already own good re- 
cordings of the selections offered and 
the other for those who do not have sat- 
isfactory performances in their record 
libraries. For those who do not have 
the record, the 12” dise carries the se- 
lection and the commentary. A 10” disc 
offering just the commentary is available 
for those owning a good recording of the 


piece. 

The recordings have been especially 
made for the club and are available in 
3344 rpm only. A “preview” of the fol- 
lowing month’s record is sent each sub- 
seriber in advance for acceptance or not, 
as desired. 


RADIO & TELEVISION NEWS 


A VERSATILE CONNECTOR 


By R. A. THOMASON 


S communication shop foreman for 

the Texas Gas Transmission Corpora- 

tion, the author recently solved a prob- 
lem which others may have faced. 

Iu the shop we work on many different 
types of equipment which require the 
use of a wide variety of test gear. During 
the past few years we have accumulated 
an unwieldy bundle of test leads. With 
few exceptions, there never seemed to be 
a lead with the needed combination of 
connectors and, indeed, there were com- 
binations which were never used. Some- 
times as many as four test leads were 
connected in an attempt to reach the 
desired combination. These leads were 
in assorted lengths end wire sizes, caus- 
ing veritable rats’ nests and making 
them difficult to find. 

Finally it was decided that what was 
needed was a set of test leads that would 
terminate at one end in a connector 
which would be common to all leads. 
This connector would have to meet the 
following requirements: well shielded, 
low-resistance contacts, mechanically 
strong, easily connected and discon- 
nected, and both male and female. 

One serious contender for this job 
was the Amphenol 75-MCIF microph 


Four of the connectors. (top left) a female 
unit, (top right) unit converted to male 
by screwing the ring back over the con- 
nector, and (bottom) units used together. 


end. From two to four of each type of 
lead was assembled. By using the two 
proper test leads, every connector could 
be matched with any other connector or 
to itself. Also, two leads were made with 
the 75-MCIF on both ends, to be used 
mainly as extensions. All leads were 
made three feet long, using RG-58A/U 
coaxial cable. This coax is small and 
very flexible. 

The total number of leads needed was 
reduced by taking advantage of the Am- 
phenol 75-MCIP phone-plug adapter. 
This adapter converts the 75-MCIF to a 


ph plug. Only male coax connector 


connector. It meets all of the specifica- 
tions and is available at most distribu- 
tors. The 75-MCIF is a female connec- 
tor; however, it is quickly converted to a 
male by screwing the knurled cap back 
over the body. 

Test leads were made with the 75- 
MCIF on one end and every other type 
connector needed installed on the other 


COYNE offers 


test leads were needed because a straight 
adapter (such as the PL-258) permitted 
the units to be converted to female. 
Switecheraft makes a kit of adapter: 
which has proven useful in this applica- 
tion, 

These leads have been in use for some 
time now and everyone agrees that they 


really fill the bill. —- 


ON cs 


a(t in 


Spare Time AT HOME 


A fabulous field—good p 
a prosperous future! Good 


The future is YOURS in TV-RADIO! 
—fascinating work— 
jobs galore, or inde- 
pendence in your own business! 


Coyne a you the first truly lower cost, MODERN —QUALITY 

ome Training; training designed to meet Coyne stand- 

Television ‘ 

is MODERN TELEVISION TRAINING including working know!- 

edge of Radio. Includes UHF AN® COLOR TV. No Radio background 

or previous experience needed. Personal guidance by Coyne Staff. 
Practical Job Guides to show you how to i 


Television 
ards. Not an old Radio Course wit 


make money early in course. 


With Coyne Television Home Training ycu pay only for your 


training, No Costly “Put together kits". 


NOT FOR PROFIT 


560 S. Paulina Street, Chicage 12, Dept. 35-TRS 


Merch, 1955 


_ Presideat 
ELECTRICAL SCHOOL 


A TECHNICAL TRADE ‘NSTITUTE OPERATED 


‘tacked on’’. Here 


© actual servicing jobs - 


SAVE HOURS OF WORK 


quickly make round, square, 
key and “‘D'’ openings with 
Greenlee Radio Chassis Punches 


In 14% minutes or less you can make a 
smooth, accurate hole in metal, bake- 
lite or hard rubber with a Gueences 
Punch. Easy to operate . . . simply turn 
Wide range 
of sizes. Write for details. Greenlee Tool 
Co., 1883 Columbia Ave., Rockford, Ill. 


with an ordinary wrench 


FREE DETAILS 


including 

information about 
easy Payment Plan. 
No obligation, 

no salesman will call. 
COYNE ELECTRICAL SCHOOL } 
Television Home Training Div. 
500 S. Paulina St., Chicago 12, I'1., 

Dept. 35-TR5 

Send Free Picture Folder and details on Tele- 


vision Home Training. ‘This does not obligate 
me and no salesman will call. 


a 
a aii in 


City 


r Check here if interested in Resident School 
Training in Chicago. 


__State —— 
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a Volt-Ohmmeter 
you can carry in 


shirt pocket! 


" 
MIDGETESTER 


MODEL 355 


SELF 

SHIELDED! 
The world's first 
practical shirt- 
pocket volt-ohm- 
meter. Rugged and 
accurate, Not affected by any 
outside magnetic influences. 
10,000 Ohms per volt AC and 
DC! Fourteen ranges: 5 for AC 
voltages, 5 for DC voltages, 
and 4 for DC resistances. 


See your Parts Distributor 


5216 W. Kinzie St., Chicago 44, Ill. 
EStebrook 9-1121 


IN CANADA: Bach-Simpson, Ltd., London, Ontario 


Mac's Radic Service Shop 


(Continued from page 105) 


“That's the point. I’m going to sell 
these abbreviated test tapes for what 
they cost me to guys who want to 
borrow my D-110 tape. These little 
jobs sell for only a couple of bucks 
apiece, which is not much more than 
the cost of the raw, unrecorded tape; 
yet one of them will allow the owner 
to find out a surprising number of 
things: 

“First, since the timing beeps are 
recorded exactly seven minutes apart 
at normal tape speed, the user of a D- 
210 tape can tell if his recorder is mov- 
ing the tape too fast or too slow. With 
the 5000 cycle tone and the instruc- 
tions sent with the test tape sampler, 
he can find out if his playback head 
is in proper alignment—-something that 
is very important if he wishes to play 
the new pre-recorded tapes that are 
becoming so popular. To get the most 
out of these tapes, the head must be 
properly aligned. At the same time 
he can satisfy his curiosity as to just 
how good his recorder will sound when 
playing one of these high-fidelity tapes. 
If, before this time, he has only heard 
his recorder play music he recorded 
himself, he may be in for a pleasant 
surprise. Still more, the little sam- 
pler gives him a chance to examine 
and test the new thin tape that looks 
as though it will rapidly replace the 
1.5 mil type for most applications. And 


finally--a most important considera- 
tion—if he happens accidentally to 
erase a part of this short test tape, 


the cost of replacing it will be but a 
fraction of what it would be if he had 
erased a portion of a professional test 
tape.” 

“I get it,” Barney said. “You're just 
taking out insurance on your precious 
D-110 tape. Now, not to change the 
subject, I wonder if you can clear up 
a little mystery that has been bother- 
ing me I've noticed several times 
that after we've replaced a picture 
tube the customer will call in and say 
that he believes the new tube has more 
snow than the old one had before it 
went sour. I notice you don’t argue 
with him, but you simply say to keep 
an eye on the new tube for a few days 
and call again if this condition doesn't 
go away. Now why should a new tube 
have more snow and why shouid this 
snow disappear after the TV set has 
been running a few days?” 

“There are a couple of things in- 
volved. In the first place, a new pic- 
ture tube loses a substantial portion 
of its brightness during the first few 
hours of operation and then levels off 
to normal brightness that lasts pretty 
well for the life of the tu Xe. This first 
abnormal brightness has a tendency to 
exaggerate any tiny amount of snow 
that is present. Secondly, the tube 
we took out was probably pretty dirty 
and any fine flecks of snow probably 
would have been obscured by the coat- 
ing on the face of the tube. The new 


Our good fortune in buying the 
products listed below at the 
right prices assures you of great 
savings! 
G. E. TRANSFORMERS 
0.100 th 00” s" 3.es 
0.090 4 2 3.08 
10 230/115 . it 12.50 
1.0 460 220/11 1260 
10 620 i¢ 35.00 
1.6 437/460 /483 2 18.75 
2.5 430 1a 25.00 
44 460 1 82 45.00 
1.0 460 1 ~ ) 35.00 
5.0 4640/2 2% 11 $0 00 
5.0 240/12 400 so 00 
SOLA CONSTANT VOLTAGE TRANSFORMERS 
9308 88 135 *33:33 
2.000 95-13 11 100 00 
G. E. AUTO TRANSPORMERS 
Type KT Form CH 11 rat 
1:0.762 $100.00 
G. E. VOLTAGE Diviver 
Ratio 70:1, 17.25 $50 00 
G. E. SATURABLE agactors 
For best powe eontrol Use ead of variable 
AC - - rol 
KVA Volt» D ” PH PRICY 
2.5 460 ¢ i $35.00 
2.5 460 " i 35 co 
Oo ae 35.00 
4.0 460 ; i 4500 
6.0 460 i2 1 ee 
G. E. INDUCTION REGULATORS 
(With moter for remote contro!) 
AMPS VOL ?s PH PRICE 
1.46 460 $50 00 
6.25 440 i s0 00 
Also others from i to 20 KVA 
TUBES 
GL 8020 S$ 1.00 
250K 10.00 
G32 GE Mercury Vajor Pectifier List $14.00 
Special 4068 
G. E. METERS 
5 Amp. AC Model BADTAALS3 S 4.96 
10 Amp. AC Model BADITAARS 408 
500 Volts AC Type AOS# . 4.96 
GE Phrase Sequence and t jervoltage Relay 258.00 
G. E. MAGNETIC SWITCHES 
(600 Volt, not encased, as © volt goutret) 
2 ~ 9 m MP 440 Voit 3 Ph 
2.98 
7.95 
r 16.75 
> fotor etar 35.00 
Manual control gange ewiteh 600 V 12 heavy 
contacts (for 6 wire rouk 2.0 
G. E. CONDENSERS 
1 MPD $1 00 
4 MPD 1.00 
Oo MFD 1.00 
50 MFD 5.00 
G. E. RESISTORS 
22000 Onm a5 Ams $125 
COPPER OXIDE RECTIFIERS 
GE Model GRCSKI529 $10.00 
MICA 
Mica 4°x4" cut eqeare thick heet $20.00 I 
Mica washers and stampings of rious k te. $10.00 it 
Free sample upon request 
INSULATORS 
Millions of ineulaters of various type od al) sizes 
Made of materials such as glass riz, pla 
t te Cambric tape lave ils tand off 
wt Coram tc tubing: 1 to 8” diameter 
chrome wire One twee 
TV Pa t with 
end. | for you to 
MOTORS 
50 tw 0 otors xample i > Vv 
ue > u 1 HP Mot ' pl 1 wate +4 
Request complete fist. Write for Quantity 
discount. Prices F.O.8. Ook Ridge, Tenn. 
Satisfaction guaranteed. 
SCIENTIFIC EQUIPMENT 
DISTRIBUTORS 
106 Verbeno Road Oak Ridge, Tennessee 


|GET INTO 


ELECTRONICS 


You can enter this unerewded, interesting feld, 


Defense expansion, new developments demand 
trained specialists Study all phere radio & 
electronics theory and practice; TV; FM; broad 

casting: servicing; aviation, marine, police rf to. 


Prepare for good pay. Gr 
ates in demand by major companies. High Schoo 
or equivalent required. Begin Jan.. March 
Sept. Campus life. Write tor catalog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaise, Indiana 


18 month course. 


tube, on the other hand, has a nice 
clean face, and the owner can see even 
the tiniest specks of light that show 
up on it. You'll recall that customers 
sometime complain of increased snow 
when all we have done is clean the 
face of the tube and the safety glass 
in front of it.” 

“I suppose after a few days the 
abnormal brightness of the tube sub- 
sides and the face of it gets a little 
dirty and the ‘increased snow’ dis- 
appears and we hear no more from the 
customer.’ 

3arney picked up from the bench a 
littie coil that had a couple of leads 
with small clips on their ends soldered 
to it. “Hev, Boss,” he said, “here is a 
little thing I've been using lately that 
I think, with all due modesty, is ter- 
ribly, terribly clever of me.” 

“Doesn't look like much from here,” 
Mac commented disparagingly. “All 
I can see is one of those slug-tuned 
antenna-substiture coils with a pair of 
test leads soldered to it.” 

“That's what it is,” Barney admitted, 
“but the clever part lics in the use to 
which I put it. Loop antennas fastened 
inside console cabinets have always 
presented a problem when it is neces- 
sary to remove the chassis and take it 
to the shop for repair. Quite often they 
are hard to remove and replace; yet 
the set will not play satisfactorily 
without a loop antenna. That means 
we cannot check the operation of the 
set across the entire broadcast band 
unless we have the loop 

“I used to unscrew, unbolt, and un- 
staple the loops and bring them in, 
even though this meant a lot of extra 
work and there was always the danger 
the loop coils might be damaged while 
they were being lugged around. Old 
Barney does this no longer. He sim- 
ply clips this little coil across where 
the loop leads connect and tests the 
set to his heart's content. The ‘Loop- 
stick,’ as it is called, will replace any 
high-impedance loop quite nicely. Of 
course, it cannot be used as a sub- 
stitute for a low-impedance loop, but 
a jarge loop of wire will do nicely for 
that; or you can usually get good re- 
ception on such a set simply by clip- 
ping a long antenna to one of the low- 
impedance loop connections.” 

“What do you do about alignment?” 

“I align everything I can right on 
the bench,” Barney explained. “Then, 
when I return the chassis, I carefully 
align the trimmer that tunes the loop 
fastened in the cabinet. Lots of times 
this trimmer is right on the loop itself; 
but no matter where it is, I align it 
with the chassis in position in the 
cabinet. That is a much better way 
of doing it than it would be if I brought 
the loop along and aligned this trim- 
loop was lying on the 
bench or dangling by its leads.” 

Mac applauded. “I do 
believe that you have that little lazy 
streak that is always hunting a bet- 
ter—-and of course, easier—-way of do- 
ing things that marks a good mechanic 
in any field; but just always be sure 
that the new way is better.” —- 
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REASONS WHY 
CROWN IS THE 
LINE FOR YOU 


_ 
Outstanding Consumer Ac 


ceptance 


Highest Profits in the TV An 
tertna Rotator Field 


Only 1.06 of Units Sold 
Require d Se rvice 


Two Beautiful Decorator 


Styled Models 


AND DON'T OVERLOOK THESE OTHER OUTSTANDING TV ACCESSORIES by CROWN | 


CROWN TWO-SET COUPLER 


with excellent signal response 


Guard"’ design 


CROWN ROLLER-BEARING GUY RING. . 
smooth, free rotation of FM and TV masts without 
loosening of resetting guy wires. Roller bearing equip- ad 
ped. . . protected by Crown's trouble-free “Weather- 


operates two TV sets 
from the same antenna or any combination of channels 


+ permits 


SELL with confidence 


sell CROWN. 


Canadian Subsidiory Crown Controls Mig. Led 


wmiw B88tmwin 


“CROWN. CONTROLS Co., Inc. “”.: 


Export Division, 15 Moore St., New York, N. Y., Cable 


Mintherne” 


By MAJOR 


EUGENE F. CORIELL, USAF 
Armed Forces Radio Service 
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Much of the noise encountered in audio systems can be 


eliminated’ Here are the 


systems of all kinds—the profes- 

sional broadcast and recording in- 
stallation, the music lover's home high- 
fidelity rig, and the lowly intercom 
Hum is a special type of noise whose 
causes and cures differ more often 
than not from those of other noise dis- 
turbances. Since the writer has previ- 
ously published a check list on hum’, 
the present article deals with noise 
other than hum. The term “noise” as 
used in this article includes hiss, clicks, 
crackles, “hash,” r.f. interference, and 
crosstalk, This material has been com 
piled from numerous sources in the lit- 
erature and is intended as a ready ref- 
erence list for the audio technician. 
For the reader who desires a fuller 
treatment, a working bibliography is 
provided in the “References” at the 
end of the article. Noise causes and 
remedies are given under the headings 
of “Amplifiers and Power Supplies,” 
“Turntables and Dise Recorders,’ 
“Tape Recorders,” “Interconnection 
Wiring and Grounding,” and “Miscel 
laneous Noise Sources.” 


\ eee is a constant hazard in audio 


Amplifiers and Power Supplies 


A. Tubes: 

1, Check all tubes. Tube noise may 
include hiss, shot effect, and crackles 
from intermittent contacts within the 
tube’. 

2. In aggravated or critical cases 
select the quietest tube of several of 
an identical type, particularly in pre 
amplifier stages and especially if mi 
crophonic. 

3. Tube type may be inherently 
noisy. Try a 1620 in place of a 6J7 
The 5879 is also quieter than the 6J7 
but requires a different socket. Tri 
odes are generally quieter than pen- 
todes for the same amplification. 

4. Voltages may not be optimum for 
minimum noise. Try slight decrease 
of heater, plate, and screen voltages. 

5. Check resilience of preamplifier 


144 


“critical” areas to check. 


tube socket when checking for micro- 
phonics. 

6. Clean tube socket contacts and 
tube base prongs—also the top grid 
electrode and its cap. Re-solder grid 
lead to the cap. Make sure the shield- 
ing cover is not intermittently short- 
ing the grid cap and makes good con- 
tact with the metal tube shell. 

B. Resistors: 

1. Check all resistors. Resistor noise 
is usually an irregular frying sound 
lower in pitch than tube hiss, and is 
most critical in the lower level stages. 
Use only low-noise type resistors in 
these positions, such as deposited car- 
bon or non-inductive wirewound types’. 
This precaution also applies to d.c.- 
carrying resistors in signal circuits of 
intermediate stages*. 

2. Value of grid resistor in first stage 
may be critical’. 

3. Suspect as noisy any resistor 
showing signs of overheating. 

4. Use resistors of larger wattage 
rating, since noise decreases with in- 
creasing physical size’. 

5. Excessive resistance in plate load 
resistor. Use only enough resistance 
for required gain, and provide any 
needed additional voltage drop by a 
separate, well-bypassed resistor’ 


6. Associated capacitor may leak 
d.c., causing the resistor to appear 
noisy. 


C. Capacitors: 

1. Check all capacitors. These may 
become noisy due to leakage, loose lead 
connections to foil, or intermittent 
voltage breakdown. They may also 
change capacity with age and over- 
heating. 

2. Check particularly all capacitors 
in critical positions such as coupling 
and decoupling capacitors. Replace 
paper type with molded units. 

3. Polarity may be important in pa 
per types as well as in electrolytics. 

4. Omitted or detective output tube 
plate bypass capacitors to ground. 


These are generally required to reduce 
circuit noises and r.f. disturbances, and 
may have values on the order of .001 
vfd’. 

5. Replace any electrolytic cathode 
bypass capacitors with paper type’. 

6. Defective or omitted line filter ca- 
pacitors from each side of a.c. line to 
ground. 

7. Check all electrolytic capacitors 
in power supply. See also item H-12. 

D. Volume Controls and Switches: 

1. Loose wiper arms and dirty resis- 
tance elements and attenuator con- 
tacts. Clean carbon potentiometers 
with carbon tetrachloride or approved 
anti-noise solution, and clean attenua- 
tor contacts with a silicone prepara 
tion, petroleum jelly, or a non-gum- 
ming oil. Never clean attenuator con- 
tacts with carbon tetrachloride. 

2. Noise due to intermittent breaks 
in resistance element or in internal 
connections to its terminals. 

3. Control may appear noisy due to 
d.c. leaking to it from a defective ca- 
pacitor preceding it, for example, a 
coupling capacitor. 

4. Control may seem noisy due to 
disturbances picked up outside the am- 
plifier, for example, noise picked up by 
improperly shielded and grounded in- 
put leads to a preamplifier”. 

5. Volume control or switch located 
at a circuit point where the power level 
is too low to mask the norma! noise of 
the element. 

6. Switch contacts loose, dirty, cor- 
roded, or misaligned. 

7. No capacitor across the switch or 
from each side of the switch to ground 
Try capacitors in various combinations 
with resistors. When applying noise 
suppression devices to signal circuits 
always check for possible resulting un- 
balance, leakage, and other effects on 
audio performance. 

8. Relay contacts are subject to 
same noise troubles as switches, plus 
possibility of pickup from coil-ener- 
gizing circuit. 

9. In multi-contact switches, such as 
broadcast console microphone keys, 
make sure contacts open and close in 
correct sequence to avoid momentary 
feedback howl. The d.c. contacts for 
the speaker relay should kill the 
speaker before the audio contacts con- 
nect the microphone. Also see section 
on “Miscellaneous Noise Sources” later 
in this article. 

E. Other Amplifier and Power Sup- 
ply Noise Causes: 

1. Howling may be due to lack of 
shield on glass tube, excessive plate 
and screen voltages, defective plate 
and screen bypass capacitors, defec- 
tive decoupling network, or acoustic 
coupling between loudspeaker and am- 
plifier tubes or phono pickup. 

2. Excessive gain per stage. Reduce 
gain of offending stage and if neces- 
sary, increase that of a later stage. 

3. Feedback carried over too many 
stages” 

4. Too low an impedance ratio in in- 
put transformer”. 

5. High-resistance leakage between 
suppressor grid and plate or screen. 


RADIO & TELEVISION NEWS 


OUR HATS 


ARE OFF TO YOU... 


MR. SERVI 


On the occasion of National Television Servicemen’s 
Week, Chicago Standard Transformer 

Corporation pays tribute to you. You have 

done a magnificent job in maintaining 

the more than 30,000,000 television 

sets in the nation today. 


In a highly technical area, which almost daily 
grows more and more complex, you have 

kept up with the new developments, 

and have serviced a rapidly increasing number 
of sets. We salute you for the noteworthy 

job you have done, 


Chicago Standard is proud to have played a 
small part in your accomplishment. We 
pledge our continuing efforts to make your 
work easier and more profitable. You 

can depend on us to keep supplying you with 
STANCOR exact replacement components 
and accurate replacement information. 


CHICAGO STANDARD TRANSFORMER CORPORATION 2i:.ss"2auwsts” 
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REPLACEMENT 


FLYBACKS 


These new fiybacks are mechanically correct 
and electrically correct ruggedized versions 
of manufacturer's items — precisely engi- 
neered hy TRIAD for specific makes and 
models—to give exceptionally high perform- 
ance and long, trouble-free service, 


B-45 List Price $10.00 
*Correct Replacement 
for Zenith $-20908, 
$-15911, $-15912, 
8-16566, $-17130, 
$-17140, $-17233, 
$-17245, $-17265, 
§-17435, $-17646, 
$-17767, $-17811, 
$-17927, $-18930. 


0-46 List Price $10.50 
*Correct Replacement 
for Muntz 10-0031 

T0-0031-1, T0-0031-2. 


D-47 List Price $10.50 
*Correct Replacement 
for Muntz 10-0036, 

T0-0036-1, T0-0036-2, 


D-48 List Price $8.25 
*Correct Raplacement 
for Crosiey 158481-1, 
187820-5-1; Sentinel 
20€995, hallicrafter 
§50251, 650253. 


0-49 List Price $8.25 * 
*Correct Replacement 

for Admira! 79C60-2, 

79C60-3, 79C66-5. 


D-55 List Price $11.00 ) 
*Correct Replacement 

for RCA 21175. 

Voltage doubler type. 


WRITE FOR FREE LITERATURE 
Triad *CR Transformers are 
listed in Sams Photofact 
folders and Counterfacts. 
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4055 Redwood Ave. + Venice, Calif. 


When internal tube wiring permits, try 
connecting suppressor to plate or 
screen instead of to cathode”. 

6. Amplifier passband too wide for 
program material used. For example, 
when playing old shellac discs re- 
corded with limited high-frequency re- 
sponse, turning down the treble con- 
trol may reduce the scratch without 
materially reducing reproduction qual- 
ity. 

7. A special case of amplifier noise 
is the thumping sound from broadcast 
station limiter amplifiers while limit- 
ing, due generally to unbalanced push- 
pull tubes”, 

8. Defective internal grounding in 
amplifiers. Shield and circuit grounds 
run to wrong points, poorly soldered, 
or omitted altogether. Ground the low 
side of all unbalanced amplifier circuits 
(which usually means the shield braid 
of high impedance circuits) to a com- 
mon ground bus connected to the chas- 
sis at only one point——-preferably near 
the preamplifier or first stage. Deter- 
mine this point experimentally. Ground 
non-signal elements like transformer 
casings, glass tube shields and #1 pin 
of metal tubes directly to the chassis". 
Chassis bottom cover loose or omitted. 
Amplifier or power supply chassis not 
grounded or improperly grounded to 
other chassis in the system. See sec- 
tion “Interconnecting Wir‘ng and 
Grounding.” 

9. Intermittent opens in audio and 
r.f. filter chokes, especially where the 
winding joins the terminals. Also 
check for open or omitted r.f. chokes 
in mercury vapor rectifier circuits re- 


quired to prevent noise from r.f. 
surges”. 

10. Check dry-dise rectifiers in 
power supplies. 

11. Motorboating. May be due to 


poor regulation of d.c. supply resulting 
from overloaded transformer, unbal- 
anced push-pull tubes in output stage, 
excessive resistance in filter chokes 
and use of choke-input instead of ca- 
pacitor-input filter circuit”. Motorboat- 
ing may also be due to defective elec- 
trolytics and decoupling networks. 

12. Internal impedance of power sup- 
ply too high at audio frequencies. May 
be due to inherently poor regulation, or 
to amplifier distortion which causes 
excessive plate current drain. Suscep- 
tibility to noise pickup is increased by 
high internal power supply impedance 
across which stray fields induce noise 
voltages. Use regulated power supplies 
Shunt small paper capacitor across 
electrolytics to counteract their in- 
ductance at radio frequencies. This re- 
duces the internal impedance of the 
supply at r.f. frequencies and thereby 
tends to reduce r.f. pickup”. 


Turntables and Disc Recorders 


1. Excessive needle scratch. May be 
due to worn or broken stylus, wrong 
type stylus”, defective recording; worn, 
scratched or dirty record. Wash dirty 
disc in cold water”, or wipe with anti- 
static cloth, or use radioactive static- 
neutralizing brush such as “Static- 
Master” (available in photo supply 


UNCLE SAM WANTS TO 
GIVE YOU $10,000! 
Strike it rich—make a uraniur etrihet 8 peel 
ers, civil defense, labs, techniciar “ 


WE CARRY COMPLETE LINE OF TOF y ALITY 


PROSPECTING AND TECHNICAL ANIUM 
GEAR 
Geiger Counters from $ 37.80 up 
Scintiliators from 299 50 up 
Nucliometers from 450.00 


Investigate before you invest 
Write for our FREE catalogue ToeAv! 


Oa 
ACCORDION EXTENSION PHONE 


With one-side earphone. 
New . 


Raft of precticai wees 
Boxed ONLY $7. 


966AZ COANERNTTED- SCEUER 
12 V. input eo. pes Easily converts 
to 2 meter or is tubes. Excel- 
lent cond. A HOT BU 4 ONLY «++ 944.95 


» mc 


RS-38 CARBON HAND MIKE 


The old retiatte! With eee to-talk switch 
Excellent condition. ONI . $2.49 
McELROY eos KEYER 
Mode! 44% ‘ onigg of Wheatstone per- 
forator with 3-key a. tr e 110 
© power supply WITH rer ‘ NTROL 

One reel and tape ADDED Re mt Ne 
Boxed. SPECTAL $19.95 
STANDING WAVE METER 
With 50 microamp meter UHP with plurmtrin 
in finished wooden box. Excellent cond $27.86 


HORSIE TALKIE BC-745 
Low powered portable amplitude 
voice communication sets Powered 
wet or dry battery _Frea. range: 2,000 
Ke Operatin ran a at miles 
turned on by fully extending tele» 
rod; when retracted, set rned off 
tuning unit. Weight iv ibe 
SPeciAL . . ‘ 

UHF TRANSMITTER 

i tube. Frequency range: 307 M« For remote 
control of model boats, planes, etc. With tube, 
antenna Less battery Size of rane 
mitter: 444 a 3% «= 6” New $2.95 
NEW FREE Get Your Copy 
BULLETIN! Today! 


NOTE: All thems subject to pri ” sale oat 
* change of price without notice 
deposit required on balan oe « o vb 
Minimum order: $2.50 


; ELECTRONICS 
Cor TF sett me 2251 W. WASHINGTON BLVD. 
LOS ANGELES 18, CALIFORNIA 


MOVING? 
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CIRCULATION DEPT. 
64 E. LAKE ST. CHICAGO 1, ILL. 


Include your old address as well as new—en- 
closing if possible an address label from a recent 
issue of this magazine. Allow at least 4 weeks 
for change of address. 


me TELEVISION joe 
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BROADCAST ENGINEER 
ELECTRONICS RADIO SERVICING 
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(Approved for Veter 
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stores). Disc may have been recorded 
with insufficient high-frequency pre- 
emphasis. Make sure turntable equal- 
izer switch is set for the type of 
record being played. 

2. Excessive needle-talk. May be due 
to defective or wrong type stylus, poor 
design of pickup cartridge”, or wrong 
mounting of cartridge in arm. Needle- 
talk may be emphasized at certain 
frequenties due to defective arm as- 
sembly or to acoustic coupling between 
stylus and loudspeaker. 

3. Low-frequency noise mistaken for 
hum may be due to mechanical rum- 
ble resulting from out-of-round idler 
or driving pucks, excessive pressure be- 
tween friction driving members, ex- 
cessive bearing friction in pucks or 
in motor bearings, unbalanced rotating 
members, undue motor vibration, loose 
or hardened rubber motor-mounting 
grommets, misalignment of mating 
driving surfaces, or loose motorboard. 
This applies to both transcription play- 
ing and recording turntables. 

4. Recording (cutting) stylus may 
have been worn, chipped, improperly 
mounted in cutter head, or set for 
wrong pressure and cutting angle” 

5. Lacquer coating on disc may have 
been too hard, rough, or otherwise 
defective. 

6. Misalignment of recording head 
carriage or associated parts. 

7. Poor signal-to-noise ratio recorded 
on the disc, due to insufficient record- 
ing level or to insufficient pre-em- 
phasis. Use of an electrically heated 
stylus materially improves the signal- 
to-noise ratio” 


Tape Recorders 


1. Dirty heads. Clean 
tetrachloride or alcohol. 

2. Poor grade of tape, or defective 
tape. Paper-backed tape results in 
more noise than plastic-backed tape of 
same magnetic characteristics. 

3. Poor erasure. May be due to bad 
oscillator tube, misaligned erase head 
or other erase system defect. May also 
be due to improper use of bulk eraser”, 
use of d.c. or permanent-magnet erase, 
heavily recorded signal or switching 
transient, poor erase current wave- 
form™, or aging effect on tapes in 
storage. Try storing in warm room for 
a few days” 

4. Wrong tape tension. 

5. Insufficient bias current. 

6. Poor bias current waveform, due 
to overloaded or poorly designed oscil- 
lator™. Second harmonic of bias cur- 
rent should be 60 db below the funda- 
mental™. 

7. Recorder inherently noisy due to 
use of d.c. bias. 

8. Beats between bias frequency and 
harmonics of the audio signal, due to 
bias frequency being too low. Bias 
should have at least five times the fre- 
quency of the highest audio frequency 
to be recorded”. 

9. Recording level too low, thereby 
degrading the signal-to-noise ratio on 
the tape. Adjust professional machines 
with level-setting portion of an align- 
ment tape. 
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PRICE SMASHING VALUES AT AIREX 


~ 


@ Up to 200 Miles Reception @ Hi Gain 
Cascode Tuner @ 4 Microvolt Sensitivity 
The Perfect Chassis for Fringe Areas 
New Exclusive Advancements 


@ Pictures always in focus @ Hi & Low ayne, 
Amplifier @ Channeloc—Locks picture & sound to- 


gether @ Drift free operation @ Automatic Freq. 
control @ Gated A.G.f @ Full 4 Mme Picture 
Bandwidth @ Phono connection & Switch @ EfMfi- 


cient Retrace Blanking @ Automatic Brightness Con- 
trol @ Full Foous Cosine Yoke ol HV Power 
Supply . Molded Plastic condensers . 6CB6 
Tubes in Video LF. @ Handles up to 74° Rad 
@ Improved Syne System @ Autoformer Fly Back 


ra §14995 


cation @ Heavy Duty Power 
Transformer . mproved 


Horizontal sweep @ Full 
range 12° Loudspeaker @ 4 
Microvolt Sensitivity w o 

ith i2° wri 
@ Ready for UHF Stations 8.C.A. Speaker 
@ Size 22° x 22" «x 24° with Less ca TF 


& Bi ackets 


& Schemetic $1.00 


21” tube mounted 


Detailed Service Manual 


Airex's New Auto-Focus 1955 Channeloc 630FA4 
ACCLAIMED BY THOUSANDS AS THE WORLD'S FINEST TV RECEIVER 


3 MONTHS 


Tube 
Mounting 
Brackets Chassie 
$6.50 Mir. Lie 
by &.C.A 


Sensational Cabinet Bargain 
FOR 630 CHASSIS 


Beautiful lustrous hand 
rubbed, mahogany fin- 
ished cabinet for 21” 
tube size. Price in- 
cludes mask giase & 
eaee mounting brack- 


$49.95 
vont $59.95 


For 24” & 27” tubes 
Mahogany finish $74.95 
Biond Mah. 

finish 


ALSO OVER 100 BARGAIN PRICED CABI- 
NETS FOR TV & AUDIO INSTALLATIONS 


Send for free folder and price list. Full line 
table models, consoles, consolettes and TV- 
Radio-Phono Combinations. Many sty!es. 
mahogany, blonde, ete. 


ae 
finish 


Combination Saving Plastic Masks 


26-6 .6 Cpesole 5 20° and 21".. s 7.95 
21° ) ) - 

Mah ‘e _ $ 4 ae Si4.08 
Cabinet 2" siv.es 


630-9 TV Chassis for 24” & 27” Tube 


« Channeltoe—Picture & sound locked together « Ne 
aGritt « Reception up te 200 Miles « 80 degree Ge 
flection « 22 KV high veltage power supply « Fer 
24° & 27” reet. tubes « Phone connection & ewiteh 


on chassis «¢ Adaptable for coler « SMA guarantee 

95 With 12” Tube Mtg. 

| Bas Hi-Fi RCA Brockets 
Speaker $9.95 


TV PICTURE TUBES 


Nationally Known ©@ de. Aluminiaed 
T 


New full & Voeaur 
© 21° Tube 
« 24° Tube Beet 
e 27° Tube Reet 


Send For Hi-Fidelity Parts Catalog 


12” CO-AXIAL SPEAKER 


Newly designed 1955 Model to give 
wider range and better ail around 
performance. 12 watts output. 35 to 
15,000 cps ree apemse +6 db & ohm 
Crossover——2000 cepa, 6 9 on, Alnico 
Magnet in woofer. " tweeter reprodaces the 


highest of notes with utmost clar- 
ity Aluminum moisture-proof voice $1 2.95 
$9.95 


impedance 
- 


vile for better heat dissipation. 
§” COLAKIAL SPEAKER 
Some specifications os above... 


—— 


REGAL 
FM-AM 
RECEIVER 


i 
Hi-Fi 10 Tubes Covers full FM-AM 
band 10 watt Push-pull audio output 
Separate bass & treble controls. Built 
FM-AM : 


in antenna With 12° Hi-Fi 


Lowest Prices on Record Changers 
Webster or VM 3-Speed Changer 


’ 


924" 


a 


Latest Mode! 1121 type Webster or VM with fipever 


coramie titene cartridge, 2 sapphire etyli, Automatic 

shut-off feature 

RPxXO05SO RELUCTANCE CART.. 129 
HEAVY DUTY 4-POLE MOTOR 


WEBSTER WITH G 
GARRARD RC8O 3-SPEED CHANGER 


Immediate reply. 


RECORD CHANGER BASES & BOARDS 
Bases—$3.95 Mounting Boords—$! 95 
For VM, Webster & Garrard changers. Give modet 
when ordering. 
THREE LENS 
TURRET 
MICROSCOPE } 
imported. 3 achro- 100x- 200% 300% 


w corrected and « 


your requirementa 


mmplete with 6 
Pecetient gift for stu- 
dents lab aesietants, of anyone 
whe heels a good microscope 
im the field Fitted wooden 


speaker, $6 additional, Preamp, $7.95 additional. Qne oll ee. Saget e J ehe 

wt off eigh torwaabte 95 
We have in stock the largest selection of Hi- 4 pole moter Complete with 2 piug-in 
fidelity equipment at low, low prices. Send us heade 


Case With 6-piece $8 95 
. 


RC 90 Same as above with adjustabic speed 
moter, manual position, single voeare play- 
or. Complete with 2 plug-in head 


163” 

Garrard Changers $3.37 

aig" PLAY CARTRIDGE 1549 
ype 


Reluctance triple play cartridge compiete with dual sen 
* replacement cartridge ter 


45 RPM Spindic tor 


Netionelly Known Recording Tape 
50 ft 
r perform 


Finest professional quality nin 
wnce for thousands of playings 
strength 


7* reel, 12 

sble. Highe 
Red oxide 
Unifor 


plaath base Greater signal 


reaponse from 40-15 


$1.59 $1.75 


Lote of 12 Lots of 3 


LP 7” seei_ (1800 ft.) Myler Tape .001--$4.79 


000 eps 


dissection bit 
All merchandise is brand new, Castery & freenm & 
Chect oF -, items as « posit. 
subject t to change wi notice 


uaranteed 
lance 


AIREX RADIO CORP., 171 Washington St., W. Y.7 CO 7-5218 B 


Mail & me ~ orders filed on gocstet of goriises 
C0... 1.0.8. tactery 8. Y. Prices pee! 


147 


10. Excessive high-frequency re- 
N nnel Our sponse in playback system, due to im- 
SUPER TV RE Greatest proper equalization. 


2-BAY 11. Heads magnetized. Use head de- 
POWERFUL iv AL (6-ELEMENT magnetizer. Recording studios demag- 
CONICAL ARRAY netize heads after every few hours of 
With Hi-Band operation® 
Adapters 12. FM noise caused by varying fric- 
Model AX-624 Sturdy %%" Ele- tional forces applied to the tape during 
ROCKET DIRECTRONIC 5 gg ence | Passage over heads and guides. The 
gy yd ng 4 or tbe? resulting vibration of the tape on the 
SWITCHED BEAM ie oe oes ene a eeates Ses Cone, 
tnd Wi Toeh Mowr less Direc: 8 BARGAIN like this, a ae we Se 


tronte wit 


pertorm any oF- We made a special squeal recorded on the tape. The FM 


; uMb-vie ty oe thee nenpasionat effect is most noticeable at the higher 
* feceptio od prices this . 
ghost-free picture clarity Rae everything, Tuto frequencies, and can be varied by 
comtains Hi-Pae , 16-ele- " yy 
strength, 24 hi- ment array provides momentarily changing tape guide 
ulll- purpose sitra-fine fringe re 4 


t Oe 


gms ludes six- 
h 


alignment. Principal causes are worn 
or grooved heads, excessive tape ten- 


type aluminum elements, including hi 


« ' on ov te » ie arm . 
tne patrof stacking eee oo These are packed sion, guides too narrow or misaligned, 
Sstnabed tk Gtnate SO-chement | and sticking tape idler pulleys” 
Lie anade br anten Cen te" om 13. Transfer or printing of signal 
guaranteed 4 iay Gise-7rigse Stacking Acsemmy ton * pp amy from one tape layer to another, caus- 


OF fringe 


ing echo or increased background 
FAMOUS ROCKET : noise. Effect becomes more pronounced 
ZOOM-UP TOWERS * with high recording levels, time in 


te 30 db gain using 
D or 6 tay stacked 
t 


Gee ofttits © Wues tates : storage, and exposure in storage to 
Economize with Rocket Zoom-up Towers. Of- a.c. and d.c. fields and warm tempera- 
fers quickest, easiest way to make an inetal- 


1 nup tw ach section telescopes in. s “es” “ . t » | e "f " 
insures « low he "other ; , 4 ot ~ Re ag Bg yp Fy tures”. Store tape in steel cans to 


ice 
coset inetallation Se- 


ay mele S789 lect the model re: om turning, Bach tower | guard against stray fields which can 
A ol and mountin P , eror 
Matenad stacking ware 8 Soot an. Y bo ~ ashen suitable for peak or det root dendoomse s | damage the recording 
and sturdy Rocket tone ups offer you econ 


eee oe i ' ‘ Interconnecting Wiring and Grounding 
HOMING TYPE SD ccs J aid Y L 


(@educt 2696 diccount In icts of 3 Interconnecting circuits unbal- 
, m anced. Use balanced circuits in pro- 
Natronal a Cc tronics fessional systems whenever possible. 


A ‘ te OF CLEVELAND They cost more but give greater free- 
en THE HOUSE OF TY VALUES dom from noise, r.f. interference, and 


er Se wee Se crosstalk. Sometimes a supposedly 


New Cotele Avelieble . ad Euclid Ave., Dept. 8-3, Cleveland 3, o. balanced circuit is not actually so, due 


to wire insulation leakage, poor con- 
. 4 ¥ AN o Ru RS nections, improper grounding, etc. 
2. Excessive power level differences 


ih) +y 4 yon in same cable bundle or conduit. Such 
s 4 OPE PROBE & i. 7 -h m fo Le i) differences should not exceed 30 db 
—_ na ; 


in long runs, if crosstalk is to be 


New Radiart Moter sutomat- 
jenlly rotates to 4 


‘ ; > Saire . - . ara - . 
{CATHODE RAY TUBE SPECIALS; stent ha dy d are called 
SCOPE DEMODULATOR PROBE D «one Voor Guarantee === | _—«3. Cable bundles of different power 
KIT $3.75 WIRED $5.75 : 24.08 | senna ett level groups too close together. The 
* $332 searen 12-08% | edge-to-edge separation of such cable 
LOW CAPACITY PROSE * 21.00 $2/"4 11.90 ¢ bundles or conduit should not be less 
KIT $3.75 WIRED $5.75 ; 32.50 aces” 13 608 than three inches. 
23.75 16KP4 ..... 6... 17.50 4. Balanced and unbalanced pairs 
KIT $2.75 on WIRED $3.95 p 28.38 ieire or ite run in same bundle over long runs” 
’ z semead Lorre : 17.30 5. Noisy jacks in patch panels and 
SPECIAL 4 33.38 1oara 17:80 % | elsewhere, due to dirty, loose or bent 
K All 3 )- 26.50 168P4 19.00 contact springs and dirty barrels. In- 
IT $9.95 34:80 leaps or'é 3100 + sert plug several times to clear con- 
WIRED $14 95 $i ato ¢ tact areas. Align bent springs with 
3300¢ | aligning tool, and clean barrels with 
VTVM PROBES Fie 33:90 ¢ a rotary brush. Also check continuity 
H $3-35¢ | and connections on patch cords, and 
KIT $3 copes ay pnoees ; + Ho clean the plugs 
° WIRED $4.95 % PRICES SUBJECT To CHANGE WITHOUT * 6. Dirty or defective plugs and re- 
PEAK-TO-PEAK PROBES NOTICE . | ceptacles on interconnecting cables 
KiT $4.95 WIRED $6.95 # AUTHORIZED DISTRIBUTORS wr oon. 2 | , © Low side of several unbalanced 
5 Saar Ses SS * circuits grounded at points of con- 
* 


venience insteaG of minimum noise. 
Fenecreten ana” many “oth Rotice, tor einmee™ "ere | This may form ground loops of con- 
* =. carry a <a ine, of HI- rE : siderable area. If unbalanced circuits 
& and sound equipment. Send us your requests . ane - shhatta neta 
Sensational High Voltage Probe Buse etep cerry @ compote tine of pepuier mane a | must be used, use shielded twisted 


Point's Tubes at 50 10 auscount. Also many ether seem | pair and run the low side to the rack 


etal vr 
Model HVP-2... ONLY $4.95 parte and. sit | or system grounding bus". It is some- 


4 your . . / 
© 54 Extends range of VTVMs & VOMs to 30 KV +P oe. eer vee ott. tains are 8s is.o9. times desirable in unbalanced systems 
ae ee to have the low side of the signal cir- 


| cuits isolated from the chassis so that 
| the latter may be grounded separately 
if desired”. 


® “pot. pend 
TATE ir torte contest 
8. Lack of systematic grounding plan 
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{o entire 
noise but 


t witing r or ' 
pial resulting me mis 


also in circuit instability 


potentials between chassis, and int 

tion between circuits. Over-a 

tem should be as carefully planned 

the signal circuits 

v Lack of low-resistanc earth 

ound tor system. The d resistance 

the groundin conductor from the 
wate pipe or tructural steelwork 
the building to any chassis I ild 
be nly a fraction of an ohm at tl 

ry most 

10. “B-minus” of common power sup 
ply rounded to wrong point. Select 
this point by t ii for minimum noise 

11. Ground cable shields at one end 
nly to avoid ground loops. This also 


ipplies to patch cords 


12. Poor or intermittent contact be 
tween bare shields of pairs in cable 
bundle. Bond all such shields togethet 
it frequent interval better still, use 
only pairs with insulation over th 
hield 

13. Sometimes grounding the cente: 
tap of a transformer winding termin 
ating a balanced line does more harm 
than good, noisewise™. Such grounds 
hould be applied experimentally. If 
other considerations require a center 


high 
winding and 
junction. The 
apply to 
balanced pads and 


tap ground, try a pair of resist- 
ances in series across the 
ground their 
eral precautions 
the center 
ittenuators 

14. Electrostatic shield of 
and input transformers not 


same gen 
grounding 


taps of 


repent 


coils 


in avoiding r.f. pick-up 


Miscellaneous Noise Sources 


] ihe rt. interterence due t Witch 
licks, fluorescent lights, household ap- 
pliances, motor noise, and actual trans- 
nission signals These troubles ire 
lue generally to r.f. conducted alon 
re-radiated from the building 

‘ ines to the audio geal the 
iy be due to r.f. pick-up by the leads 
tf low-level audio circuits, Good shield- 
and grounding practices zr " 
must. Use input transformers with a 
rounded electrostatic shield between 
vindings, and try a 10,000 to 20,000 
ohm resistor in series with the grid 
ead of the first tube directly at the 
grid pin or cap. Prevent rectification 


resoldering all doubtful 
and by cleaning 
contact 
connectors Use 


if the r.f. by 
low-level connections 
ill tube prongs, tube 
ind plugs, and othe 
r.f. filters in a.c 
tion transformer with 


shield in the 


socket 


lines, or use in isola- 
a grounded ele 


trostatic main a.c. powe! 
ine 
2. Type of 


have too low 


microphone used 
an output” or the 
ciated preamplifier may have 
both These degrade 
the signal-to-noise ratio at the most 
noise-sensitive point in the system. Use 
i microphone with higher output and 
select the quietest tube of 
the first stage 

3. Noisy loudspeaker. May be due to 

(Continued on page L150 


may 
ausso 
too high 
i noise level, or 


several for 


RADIO and TV Manuals: NO-RISK TRIAL ORDER COUPON 

| RADIO sar | | SUPREME PUBLICATIONS, 1760 Balsam Rd., Mighlond Pork iM. : 

( ; Radio Diagram Manuals Rush today TV ; 

! Radio : : ‘ ’ Radio nual t > fact ; 

: 1954 Radio Manual, $2.50 Television Servicing Course $3: 

a - eh TY : “ ped ONLY 1955 Television 63 1964 TV, $3. ¢ 

ors + | Bat Stetaoe | $2.09 | 2 2088 TY Mamma 68." Cr va, 9.08 

rn , ; : 1940 Redie ) each 1950 Television M %3 1949 Tv, $3. ¢ 

A Gusreme Service Man — Ney = i on 3 pd capers — "3 ' 

~ mn aime § : 

Supre » P bhiec ti - aoe $2 
Supreme fublications hae 
: Sold by All Leading Parts Jobbers § © 1926 938 : + : 
£0 New pate INDE x 25¢ - 
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SIMPLIFIED 


Television Servicing Course ¢ 


BOP E REESE EEE EEE REESE EE EEE EEE EEE EEE EEEEEEEEEE EEE EEE EEE EEEEEEEEEEEEREEE EEE EEEES 


EARN MORE MONEY 
BE A PROFESSIONAL 


TELEVISION 


SERVICE 
TECHNICIAN 


Get down-to-earth ‘ 
cal TV training with WTi 
experts for the top paying 
$5,000-$10,000 per year 
jobs 


UHF—COLOR—VHF 


SEND FOR 


Master the latest, up-to-the-minute FREE 

TV and Color TV developments BOOK TODAY! 
WESTERN TV offers real experience on live equis 
ment in our BIG SHOPS AND LABORATORITE n the 


shortest practical time under expert instructor 
n big demand because they have 
the field experience necessary for immediate 
bench” or sory positions. You learn every 
phase of Radio and TV servicing (AM, FM. VHF 


juates are 


iperv 


UHF). WT! men win fast promotion an demand 
better pay Jevelop highly profitable busine 
of their own with the latest and most PRACTICAL 


PERSONALIZED TRAINING BEHIND THEM. You con 
entrate ali your time on being a PROFESSIONAL 
TV SERVICE TECHNICIAN—non-essential math and 
engineering oory omitted. YOU CAN EARN WHILE 
YOU LEARN f a! Finance rian 

APPROVED FoR “VETERANS Find owt how you can 
get into the TOP PAY GROUP send for this fact 
packed book NOW! 


WESTERN America's Leading 
TELEVISION Television 
INSTITUTE Servicing School 
j Western Television Institute, Dept. R-36 ! 
341 W. 18th St., Los Angeles 15, Calif | 
Without obligation, please send FREE fully illustrated | 
| bo hiet No salesman will cal : 
| NAME AGE . 
| 
| ADORE > | 
I ciry ZONE TATE | 


VWlew TELEVISION COURSE 
AAmazing Bargain, Complete. 


NEW PRACTICAL COURSE 


Ouly #3 


COVERS EVERYTHING IN TY 


Lesson 4 


AMAZING BARGAIN OFFER 


t course 


— 
— 


SHAV-PAK 


NEW, LOW PRICE! 


SHAVE IN THE COMFORT 
OF YOUR CAR, 
Boat or Plane! 


Speciaily Designed for 
Operating Standard A.C. 
Electric Shavers in 
Automobiles, Buscs, 
Trucks, Boats, and 
Planes. 


PRICE 
wmrul ac. 

ret oc. | ourur | Surrer 
wots | secrcus | WATIAGE 


A | q z 
INVERTER 
WITH GREATER OUTPUT 

DICTATE REPORTS ACCURATELY- PROMPTLY! 


eon boat or plane 


ad ‘rolling office’’ 
: MIMTATR. INVERTERS 


for changing your 
ttorege battery 
current to A.C. 


ELECTRICITY 


ATR INVERTERS... 


especially designed for operating 
standard 110 volt A. C.... 


® DICTATING MACHINES © TAPE RECORDER 
@ ELECTRIC RAZORS @ WIRE RECORDERS 


wrut AC. 
rm | is | ts | | 
6-DME 6 | 115 volts 19.95 
6H-DM 6 | 115 volts | 60-75 | 29.95 
|_Above Inverters also available for 12-volt operation. 
See your jobber or writ: factory today 
American Teevision & Ravio Co. 
ss Sauer paus Ocoee a , : 


torn or brittle cone, voice coil rubbing 
the magnet, vibrating cabinet panels, 
or cabinet resonance at certain fre- 
quencies. Note that noises apparently 
due to the speaker may be due to room 
resonances at particular frequencies 


or to acoustic coupling between the 


speaker and the tubes 
phono pickup. 

4. Momentary feedback howl may 
occur when switching microphones at 
the console, due to slow release of | 
speaker muting relays. (Broadcast 
practice is to have the relay coil de- 
energized w'en the studio speaker is 
“off” so that relay power failure will 
not cause feedback on the air). Add 
resistasce to the relay coil circuit 
and/or adjust the armature stop screw. 
(See item D-9 under “Amplifiers and 
Power Supplies”) 

5. Tuner system noisy”. May be due 
to antenna location in a noise field. 
Try re-orienting antenna, use a loop 
antenna or a noise-reduction antenna 
system”. Also check for cracked in- 
sulators, bad soldered joints, frayed 
lead-in insulation, defective lightning 
arrester, defective converter tube in 
superhets, and insufficient de-emphasis 
in FM tuners” 

6. Crosstalk due to output trans- 
former of one amplifier being too close 
to the input transformer of another 
(of a different channel), thereby per- 
mitting electromagnetic coupling be- | 
tween channels. 

7. Repeat coil (1:1 audio trans- 
former) lacking between incoming re- 
mote line and amplifier input. Coil 
should have an electrostatic shield 
between windings, grounded to main 
audio ground. 

8. Signal level allowed to fall below 
microphone level (generally considered 
minus 60 dbm), due to insertion loss 
of mixers, pads, equalizers, filters, etc. 
This reduces the signal-to-noise ratio. 
Use additional amplification ahead of 
such elements” 

9. Weak or otherwise defective dry 
batteries in portable units such as 
broadcast remote amplifiers. 


amplifier or 
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1 TG-34A CODE KEYER ! 
i Self-contained automatic unit, 1 
§ sepreduces code practice sig- i 
nails recerded on paper tape. 
§ Sy use of built-in speaker, i 
provides code-practice sig- 
§ note to one or more persons | 
speeds from & [sa688 | 25 wPem. 
U snano naw. ta 5 
g orton carton. i 
' TELEGRAPH KEYS i 
4-37 Navy Ty : «Oe 
4-38 Sig. cane Type. . ese 
7 Fus- A RADIO FILTER, Used $1.59 ] 
i TURE UTE LTUL ITT 2.45 1 
1 HEADPHONES Excetient OR i 
“s 33 Hh ! treaarve $2 25 
tae wie’: 3 "ae | 
“S-30 Low imp. "feathers ). 1.48 
§ H-16/u Hien Imp. 2 uni 275 i 
CO-307A cords, —> PL55 = and 
| SK26 JOch owe eee eenees Y 
t NAVY RECEIVER TYPE ARB 7 
Four Band. 105 to 0050 ke. Low Freq Ship, Broad 
§ can 40 and 80 meters Includes tubes and dyne i 
motor, for 24 vol « ration Eesily converted for 
110 «VY i2 v. or 6 a" Included Excel- i 
lent Condition Overall: 64" = ‘ ~ 
| 1b Me" Wt. SO Ibs. "5 5 en OF 8. 65, 
| MICROPHONES Excelient srano § 
Mode! Description Used new 
t 7-17 Carbon Hand Mike $5.45 s7 + 4 
7-30 Carbon Throat Mike 33 
v.46 per? Lip Mike. 
B ns-38 Ne tos 1334 
i v-24 Carton ike 5 os 
FAMOUS BC-645 XMITTER- RECEIVER 
i Makes wonderful mobile | 
1 rig for 420-5090 Me. Baay 
| to convert for phone or 
CW 2- way communication 
i CONVERSION DIA a 
GUAM INCLUDED. This 
| swell original’y cost 
7 over simnn—yours or 
practically « song! You 
| ie’ get it all, in original fac 
tory carton, BRAND 
if NEW, complete with 17 tubes, less 


$29.501 


"$4.85 5 
$2.4514 
$2.50! 


power supply Shpg. wt. 25 ibe 

| § Pe-wic DYNAMOTOR for 
nut (easy to convert for 6V Batter 

| operation) 

gure ANTENNA ASSEMBLY, 

| for Be’ -645 

§ CONVERSION BOOKLET. 


for most useful surplus rigs 


only 


Instructions 


it 
SCR-274 COMMAND EQUIPMENT 
i Excelient BRAND 
stD 86s US ED 
Revr. 190-550 Ke ot 50 $21.50 
Revr. 3-6 Me 25 10.95 
Revr. 6-0 Me 333 19 ss 
486 Moduletor . 
Xmtr. 4-5.9 Me 11.96 1450 ‘ 
tr. 5.2 e s °.75 21.95 
Xmer: 7-0 1 we 119s | 12.98 35-338 
Xmtr. 9-4 Me 18.95 24.95 , 1 
3-Revr Control Box 1.48 1.06 
Xmtr. Control Bos 1.25 1.46 
| eceliver Rack 1.78 2 osf 
ranemitter & se 3.26 
Single Transmitter Rack... - stad 3.255 
y 8c- -375 TRANSMITTER, with Tubes, excel. | 
_— 905606009226 ¢+cn tno O 0805 $29.50 
i Ex sient BRAND ! 
Type Input = Output Used new 
DMm46 av 394A 172V 1A 8K 88S 
OM 42A VV GA”§ © 515/100 74 
i MA 715 = 12.95 16.95 9 
OM 43A BV DA Sis 0m 
7 MA 215, Ms, 
OM32A 28 LIA 250V 5A 
Om 240 lV 285A 22 OB0A i 
Gomss 2 Ls 2 tA 
om.17 25.5V 524 625V 225A pak 
om 28 7av 5 224¥ OA us 
§ OM sta mV 1A 220V CHA 
|m@ OM33A mV SA S75V 6A 
i 2v 7A 540¥ _25A aos s.os8 
t sons 6-VOLT STORAGE BATTERY ) 
Hour Rating. Navy Standard Biack § 
i husinn r Case BRAND Ew... . 5 
i WILLARD 6-VOLT MIDGET rl 
i STORAGE BATTERY 
3 Amp. Hour BRAND NEW. 3%"x1-13/16"x2%" 4 
1' ses Standard Electrolyte Only $1.65 9 


WILLARD avout STORAGE BATTERY 


20 Amp. Hour. Traneperent Plastic §j 
$i.os 


-e . 
i- QuaRT ELECTROLYTE, 


enounh for two cel 
BOUe sesccsecsreesseses ese . $i. as 
i Piease inctuce 25 Devos with order—Galance 1? 
coo. minimum wh $3 20. All Shipments 


*.0.8. Our Waerenouse 


| Gé Radio Supply Co. 


51 Rt Vesey 2. 
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544 So. Dayton, 


RADIO & TELEVISION NEWS 


1}. Rudoifi, Gino ‘“‘Suagested Wiring 4 | 
Standards for Motion Picture Recording 4 
Equipment”, Audio Engineering, Dec., 1948 


mi 
15. Hicks, H. J.: “Principles and Practice Econ? 


of Radio Bervicing WeGraw-Hill Book Co., 


Second Edition, p. 129 ost 
16. Reference 15, p. 118 
17. Read, Oliver The Recording and Re 
production of Sound”, Howard W. Sams Co., 
Second Edition, p. 163 
18. Audio Devices, Ine “How to Make -A 
Good Recordings 


19. Frayne, J. G. and Wolfe, H “Ble 


menta of Sound Recording, John Wiley € 
Sons, p. 251 

20. Bachman, William 8 ‘The Columbia 
Hiot Styluae Recording ‘ Audio 


Technique”, 


Engineering, June, 1950 
21. Minnesota Mining 4&4 Mia. Co “Sound 


: a : * 
— vr omeemnd 4, Bulletin 4 to Sell. se install eee Service 


23. Reference 21, Bulletin 11 

24. Stewart, Kenneth: “Audio Installation 
and Service”, Service, Feb., 1944 

tS. Reference 15, p. 152 . 

6. Le Bel, C. J “Fundamentals of Mag Run ene or more mein 
netic Recording”, Audio Devices, Ine ‘oneae eo 


from 
27. Reference 21, Bulletin 10 *‘splitter,”* of 
receivers the 
wey. 


"8. Reference #1, Bulletin 18 
29. Coriell, ERugene F “Planning and 
Building a Radio Studio”, Part 4, Audio En- 
gineering, Sept., 1952 
$0. Hopper, F. 1 “Noise Considerations 
in Sound Tranamission Systema”, Journal of . 
The Society of Motion Picture and Television +4 & I 
Engineers, Feb., 1950 SS. a | 2 )) 
$1. Tanner, R. H. and Thompson, GCG. B 
“Avoidance of Cross-Taik in Large Audio 
Diatribution Systems”, Tele-Tech, Mar 1953 
$2. Davis, Arthur: “Grounding, Shielding 
and Jsolation”, Journal of the AES, Jan., 
1953 


$s. Radio, Ltd “Radio Noise Reduction 
Handbook” erro 
3}. Auguatadt, i. W ; 


and Kannenberg, W 
I ‘Longitudinal Noise in Audio Circuits 


fudio Eugineerna, Jan., Feb., 1950 e 
15. Souther, Howard “The Influence of U I- U e 


the Microphone and Loudspeaker on Tape 


Recording and Reproduction”, Audio De 
vices, Ine., May, June, 1953 4 > 7 . . . . : 
“hg ner ch Master TV systems serving 5, 10, 
nwkein FM Tuners”, Audio, June 955 ° : 
Rakes ba, dee . 20 or more receivers from a sin- 
18. Chinn, Howard 1 fudio Syatem 
Socios Hamtementale”, Audis Mantesertea, gle antenna are easy—and profit- 


Now., 1948 0 


able—to install, the Jerrold way! 


For Jerrold has engineered every 
SHIELDING SMALL COILS 


component—right down to the 
HE cans from discarded fluorescent 


lamp starters make ideal shields for Casy-to-use, solderless coax con- 
small coils. For temporary tests, they ; . ack . 
can be simply held in place. For perma- nectors— to give each receiver 


nent installations, a small “L” bracket, 
spring clip, or soldering lug may be used 
for mounting. 

The cans are also handy for holding 


beautifully clear, interaction- 


free, all-channel reception 


oe | RC networks and filters or for as- the best the antenna can prov ide. 

sembling subminiatare “plug-in” cir- each 

: : r ° +r . One for O Com 

cuits. Most of the cans are equipped with And with a Jerrold TV Mualti- pensates fer As wn 

an inner cardboard tube. This may be Compl other ole 

left in place for — purposes. Outlet System every step of the p ~~ - © 300 ohm set. No 
tubes 


installation, every calculation, is 


Cans from discarded fluorescent lamp figured out for you. Cost esti- 
starters make good shields for small coils. 


AND . . . for those Special jobs; 


Antenna-Mounted De Snower Pre- 
oY ammplifier—for vitra fringe areas 


mates are a cinch. Investigate 
this profitable field now. Send 


UHF Mester Converter—for UNF 


for free catalog sheets describing reception on ol! VHF receivers 
J Closed Civewit TV — for hotels, 
all components, 4 conventions, etc. Easily added to 
ony Multi-Ovutiet System 


move DB per Dollar Bill 
JERROLD ELECTRONICS CORP. 


1401 South 26th St., Philadelphia 46, Pa. 
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TRANSVision 


00 | 


Designed 5° 
that COLOR 
can be PT 


* THIS MODEST INVESTMENT gets ‘you started 
on a most fascinating project —— assembling 
the new “E” type Transvision TV Kit in 
easy stages. For $15 you get PACKAGE #1 
(standard first package for all new “E” kits). 
This package gives you the BASIC CHASSIS 
and required first-stage TV COMPONENTS, with 
complete instructions. When ready, you order 
the next stage (pkg. #2), etc. All stages (or 
packages) are low priced, making your com- 
plete kit the best buy in TV 


YOU PROFIT 3 WAYS: 


( Learn TV 


You learn TV the practical way — by doing. 
No previous technical knowledge is required. 
With Package #1 you get a complete Instruc- 
tion Book; a 95-page Book of interesting, 
educational facts and explanation about TV, 
servicing, ete; over 200 drawings and dia- 
grams; and a 16-page booklet on Hi-Fidelity. 


2) Save up to 50% 


You build a TV set worth up to double your 
cost of the parts; and you learn how to save 
on servicing, too, 


(3) Prepare for COLOR TV 


By assembling your owr TV Kit, you will 
learn enough about TV to be able to make 
the necessary modification 
to add color, Transvis' on 
will supply the require 
components to make (,.ange 
over to COLOR practical 


Shows 8 Great 1V Kits: 


EXCLUSIVE, Only Transvision TV Kit 
far adaptable to UNF. Ideal tor 

RINGE ARLAS. Ne Previous Technical 
abies required, Write now! 


p TRANSVision 


NEW ROCHELLE, WN. Y. 
pm — MAIL THIS COUPON TODAY «= = 
ry Educational Director 


and inexpensive. 


TRANSVISION, INC, NEW ROCHELLE, N.Y, Dept. RIN-2 : 
O te i 5 deposit’ Send stondard hit i 
PACKAGE *), ‘with off instruction Material, Bolence C.0.0 i 
‘ ©) Send FREE copy of your new TV Kit Coteleg ‘ 
OR ee 8 8 ee wont @ 
| Perera an = zs ! 
' City Stote . —_— ' 
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Antenna Rotators 


(Continued fror page 61) 


pected capacitor completely when 
making this test, as it may have a 
high leakage. 

Small “frazzies” of wire on the ter- 
minal board beneath the control box 
will also cause much trouble, if they 
happen to cause a short. If the rota- 
tor runs part-way around, then sud- 


denly stalls and hums 
underneath. The return springs on the 
actuating switch may also give some 
trouble, through breakage. If 
replacement is not at hand, one may 
be made using spring wire and a pair 
of chain-nose pliers 

Mechanical troubles seem to center 
in the top unit If you can hear the 
motor running, but the antenna 
not move, suspect a stripped pinion, or 
more likely, a slipping pinion on one 
of the gears in the train Now and 
then the pinion becomes loose on its 
shaft, which will cause the whole train 
to slip and lose power. Replacement is 
the best cure; however, in an emer- 
gency, the pinion may be sol- 
dered or brazed to the shaft. As a re- 
sult of extremely rough treatment, the 
stops may be broken off the ring gear 
which drives the top assembly This 
goes all the way around the base. If 
this occurs, the rotator will continue 
to turn, breaking the lead-in wire. A 
temporary stop might be made by drill- 
ing and tapping a hole in the housing 
and inserting a short heavy bolt 

The eight wires in the control cable 
are fairly small and flexible, due to 
the small current demand of the unit, 
and may be broken by rough handling 
or careless installation. The rotator 
cable saould be taped firmly to the 
mast all the way down, at least every 
24 inches, using a good grade of 
plastic electrical tape. Common fric- 
tion tape will weather away within a 
month or two, so use the Fasten 
securely to the roof and eaves, using 
insulated staples, to avoid whipping in 
the wind 

If the ci 
installation, the rotator may be 
taken underneath the floor and 
brought up to an ordinary octal socket 
mounted in a hole in the floor behind 
the TV set. More wires may be run 
from this socket in parallel, to other 
sockets instailed wherever desired. A 
six-foot piece of cable is then con 
nected to the control box, terminated 
in an ocial plug of the cable-type, as 
used in p.a. work. The control box 


suspect a short, 


an exact 


does 


loose 


best 


istomer desires a portable 


cable 


may then be plugged in wherever 
needed 

One other major type of rotator is 
the “automatic” type. Although the 
motor and gearing is about the same 


direction 
similar 


as described previously, the 
switch uses an arrangement 
to that used in the automatic tuning 
radios of a few years ago. The selec- 
tor knob is set to South, for instance 
Through a ring contact on this switch 
current is supplied to the motor, which 


desired di- 
reaches a gap 
breaking the cir- 

time, a stepper 
indicating pointer 


turns the antenna in the 
rection until the slider 
in the ring contact 
cuit At the same 
solenoid moves the 
or possibly a traveling pilot light, 
across the dial, so that the light shows 
the actual position of the antenna it- 
self at all times 

Troubles that arise are due to de- 
fective wiring, open or leaky motor 


capacitors, and dirt on the switches 
If the motor refuses to stop, check the 
gap in the ring contact Dirt and 
grease may have caused a short across 
the gap, so that the slider jumps it and 


keeps moving. A four-conductor cable 
which greatly resembles the familiar 
300-ohm twin-lead, is used. For iden- 
tification, cone wire is tinned 
or silver colored, the rest being plain 
copper. This tinned wire is commonly 
used ae No. 1, the others following in 
order cable 
Position indicators on 
models were quite novel 
when opened 
to be 


outside 


across the 
some early 
indeed. One, 
disclosed what appeared 
a common automotive-type gaso- 
line gauge, the unit which is found in 
the fuel tank. This is connected to a 
meter-type indicator in the control 
box, power for this arrangement being 
supplied by a 6-volt winding on the 
transformer and a selenium rectifier 
with filter. The actuating arm of the 
“tank unit” is connected through ap- 
propriate linkage, to the rotator head 
When this is turned, the movement is 


translated into a voltage reading on 
the meter below Instead of reading 
“half full,” you now read “North!” 
Luter models of the same basic type 
use a wirewound potentiometer, 200- 
300 ohms, with a linear taper, which 


is mounted on the rotating part of the 
head, with the slider on the stationary 
part. See Fig. 5. A small a.c. voltage 
is fed to this pot, and the voltage read 
on a small a.c. voltmeter in the con- 
trol box, calibrated in 
stead of volts. 

Another type of using a 
similar direction indicator, but a 
slightly different gearing and drive, is 
shown in Fig. 6 

By observing the 
as to servicing and 


directions in- 


rotator 


points mentioned, 


installation prac- 


tices, you can build a loval reputation 
as a rotator expert-—-one that may 
well pay off w 


Fig. 6. This Vee-D-X mode! AR rotator uses 
a four-wire cable and an in-line drive. 


RADIO & TELEVISION NEWS 


International Short-Wave 


(Con ied from jyrige 74 
0300 closedown over 9.705, and parallel over OTC, 9.655, 
Leopoldville, Belgian Congo. (McGraw, Ohio, many others) 
Brussels also uses 6.085 in this beam. (Peterson, Texas, 
others) 

Bolivia—CP38, 9.438A, noted closing O230A after reli- 
gious progra in Spanish. (Cox, Dela.) 

Brazil—German SWL’s report the new Catholic station 
on 9.625A aro 1 2030; has “Angelus” broadcast 2100; 
identifies as “Emissora Catolica do Radio Caravita’’:; also 
may take relay of “A Voz do Brazil” (news in Portuguese) 
2230-2300. (ISWC, England) Heard in Ind. around 2300 
(Niblack) PRL7, 9.720, Rio de Janeiro, is good level in 
Sweden from 2100 onwards. (Stenson) 

British Honduras—Radio Belize, 3,300, noted with music 
0100-0200, only slight QRM. (Swenson, Minn.) Lists 3.3, 
1.9. 6.1 daily 1800-1900, 0000-0300. (Weaver, Va.) 

Bulgaria—Radio Sofia noted on 7.671A parallel 7.255A 
with English 2030-2100, 2145-2215A (Pearce, England) 
Heard on 6.070 with English for North America 0030 
(Southwestern SW Club, Dallas, Texas) 

Burma—“The Voice of Burma,” 4.774A, Rangoon, noted 


with English 1445, bad CWQRM, fair level. (Welander, 
Sweden; Sutton, Ohio) Heard in Japan on 9.535A at 1415- 
1515 closedown. (JSWC) 


Canada—-CFVP, 6.030, Calgary, Alta., poor level 1530- 
1600; verified. (McDaniel, Idaho) Has newscasts (5 min.) 
at 2300, 1500. (Callarman, Ore.) CHU, 7.335, Dominion 
Observatory, Ottawa, Ont., now has time announcements 
in voice. (Kippel, Colo., others) Announces EST (add 5 
hours for GMT) every minute; heard over 3.330A outlet 
(Scheiner, N. J.) Note VESAI, 9.540, Edmonton, Alta., 
fading in around 1500 (Stark, Texas) 

Canary Islands EARAB. measured 7.505. Tenerife. noted 
2229 in Spanish. (Ferguson, N. C.) 

Cape Verde Islands—-Praia lately uses 3.925A parallel 
7.397 at 2000-2200 closedown. (WRH, others) 

Chile—CE1515, 15.150, Santiago, good level 2013, Span- 
ish, recordings. (Ferguson, N. C.) 

China Radio Peking, 11.960, good level in Idaho with 
news 0300-0330. (McDaniel ) Best signal from Radio Pe- 
king recently has been over the 11.300 outlet; try in the 
2230-0130 beam (no English), should have (English) new 
0300, 0900, 1430 Morgan, Calif notes the China Press 
Agency, Peking, now on 15.425, 14.465, 13.800, opening usu- 
ally 0000 with dictation-speed news in Chinese 

Colombia—Accion Cultural Popular ».075, Sutatenza 

ses a General Electric 25 kw. transmitter 0950-1215 


2050-2230. (DX-Radio, Sweden) 


Cook Islands—-According to Cushen, N. Z., Rarotonga 
6.180, operates currently Thur. 0430-0500, and Wed., and 
Fri. 0200-0300. (DX-Radio, Sweden) 

Costa Rica DX- Radio Sweden lists TIRF, 11.972 


Radio Popular, San Jose, 1200-0400. Dorothy Sanderson 


Australia, reports excellent reception of TIFC, 9.647, San 
Jose, during Ken Boord’s organ recital in special DX 
broadcast at 0500-0530 on Dec. 25. Was also heard well in 
many other parts of the world 

Cuba—Havana, 9.532A noted around 0000. good level. 
Spanish. (O’Brien, N. Y.) Former channel! of COCW, 6.310 
is now occupied by Radio Continental, heard best in Ger- 
many 2100-2400. (ISWC, England) Radio Alvarez, COBX 
Havana, has been logged on 12.000V at 2100; all-Spanish 


(DX-Radio, Sweden) COKG, 8.955A, completely in clear 
2330 with Spanish program. (Swenson, Minn.) 

Cyprus—ZJM8, 9.650, Limassol, heard by Hardwick 
N. Z., at 1715 with English Lesson. (ISWL. England) 
Noted over channels of 6120, 6.790 to past 0500 with 
Arabic talk and music; 6.120 best in N. H. (Hill) 


Czechoslovakia—Prague, 7.255, noted with English 1900- 
1930: and English news. talk 
inte rspersed with musical selections to end of English se 


opening in 1215 on 9.504 


sion 1241A. (Pearce, England) Heard with English to 
North America 0030-0100 over 9.550, 7.255. (Grant, Mas 
others) 
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To make a 
Good Rig Better 


ABC, NBC, CBS and all radio and TV 
stations have used Cannon Plugs almost 
exclusively since they started...You can 
have the same high quality and depend- 
ability that spell satisfaction...in rig 
building and operation. 


AL SERIES. With thumd 
pressure LATCHLOCK —no 
accidental disconnect. Mike 
and audio-connector; 3 or 4 
contacts, seventeen complete 


Pk, 
EYP 

” ’ A assemblies. Standard on top 
“a quality mikes. Available 


through most radio jobbers 


% 2 
Za 
eeeeeeeeeeeeeeeeeeeeeeeeeeee 


P SERIES, The old faithful 
~radio men swear by it, not 
at it. Thumb pressure 
LATCHLOCK, positive con 
nection. Up to 8 contacts; 
steel plug shell. Ninety-nine 
complete assemblies for audio 
circuits and power 


eeeeeeeeeeeeeeeeeeeeeeeeeeee 
yUA SERIES. The RETMA 

—< ene standard weather- 

, gold plated contacts, 


= a insert removal. Thumb 
pressure LATCHLOCK. 


eeeeeeeeeeoee ee eeeeeeeceeeeee 


nm SERIES. For power sup- 
plies, audio circuits and 
combined circuits. A great 
variety of shells and inserts 


In building a compact rig, look 
into the new “D'’ eub-minia- 
25, 37, and 1)—Se 
contact arrangements. They ‘re 
really small. Likewise the ‘*U"’ 
series—1-12 contacts. New XL 
Dulletin ready; also ask for 
RJC-7 with prices and list of 
our franchised distributors. 


CAWNONILUEGTRIC 


Since 1915 


tures 1h, 


CANNON ELECTRIC CO., 3209 Humboldt Street, Los 
Angeles 31, Calif. Factories in Los Angeles, Toronto, 
East Haven. Representatives in principal cities. 
Please Refer to Dept. 145 
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| 0610 in foreign language 


| is 


| logged on 


| frequency is 6.160. 
| AFN, 3.188, Bayreuth, noted in Sweden 


| 


Dominican Republic—-H11R, 6.176A, | 
“La Voz de Fundacion,” San Cristobal, | 
which normally closes 0100A, at least | 
weekdays, noted running as late as 
0310 on a Monday (Sunday in San Cris- | 
tobal). (Niblack, Ind.) HI2T, 9.735, | 
noted one day enaing English-Spanish 
Lesson (“English By Radio”) at 0150. 
(Foster, Ill.) 

Dutch New Guinea—Nattugglan, 
Sweden, says radio Hollandia is heard 
on 3.390 at 1000. 

Ecuador—HCJB, Quito, lists English 
for North America on 15.115, 11.915, 
9.745 at 0200-0500, except Tue. (Argue, 
Ohio) 

El Salvador—"Mil Veinticinco, 
das Populares,” 6.075, good level 
around 0445; all-Spanish. (Foster, Ill.) 

England—- BBC, 5.990A, heard QSAS, | 
S9-plus 20 db from 0130-0200 with mu- 
sical comedy. (del Pozo, Cuba) 

Ethiopia Radio Addis Ababa, 
15.342A, has English around 1900-1930 
closedown. (DX-Radio, Sweden) 

Fiji Islands—-VRH4, 3.980, Suva, 
heard 0915 with news, music. (Sander- 
son, Australia) 

Finland—OIX4, 15.196, Helsinki, 
noted 0945 with news. (Pearce, Eng- 
land) Has English for North America 
1100-1115 (weekdays); no English Sun. 
(Grant, Mass.) Uses OLX5, 17.800, in 
parallel. 

France 


On- 


Paris, 6.200, strong 0605- 
(Machajew- 
ski, N. Y.) Heard well on 17.850, paral- 
lel 15.100, to Canada 1530-1545; noted 
closing with “La Marseillaise” and in- 


terval signal on 15.240 at 1100. (Morris, 


Ohio) Heard on 17.850 at 1411, fair 
level, but with QSB. (Foster, IIL.) 
Noted on 9.550A at 0534 at excellent 
level in French. (Chamberlayne, Va.) 

French Equatorial Africa Radio 
Brazzaville, 11.970, noted with news 
1850, slight QSB. (Dresser, N. Y 

French West Africa—Radio Dakar, 
4.890, 4.950, audible after 0230, with 
French news to 0800 sign-off; the 9.560 
channel inaudible except Sun., but 
heard after 0800 to 1100 or later. 
(Balbi, Calif.) 

Germany NWDR, Hamburg, now 
has regular test transmissions on 3.970 
at 0500-0100 (relaying European Serv- 
ice from m.w.) and 0130-0430 (relay- 
ing “Deutsche Welle,” Overseas Serv- 
ice, Cologne, in beam to North Ameri- 
ca). (Pearce, England; WRH, others) 
Appreciates reports and “all those that 
are correct and useful are verified by 
QSL card.” (ISWC, England) Cologne 
5.980 during English 0422. 
D.C.) Good level on 7.290 
at 0400. (Mast, N.Y.) Baden-Baden, 
7.265, noted 1045 with news in German. 
Bayerischer Rundfunk, Munich, sent 
QSL card and listed schedule of Mon., 
Wed., Fri., 0430-0850, 0930-2400; Tue., 
Thur., Sat. 0430-2400; Sun. 0500-2400; 
(Pearce, England) 


is 


(Schwartz, 


1830-1930. (Nattugglan) 

Gilbert Islands Radio 
6.050 now radiates Sat. only at 0200- 
0230 in Gilbertese, but will expand 
transmissions (DX-Radio, 
Sweden, others) 


Tarawa, 


s00nNn, 


LOWEST PRICES! 


DIAMOND $] () 


NEEDLES 
*Our skilled diamond 


craftsmen convert your 
present die toag ’ 
unconditionally guaranteed 
diamond-tipped needie! 

Send or bring your replaceable 
needle, check or money order for 
$10. Specify either 33 or 78 rpm. 

If desired, new shoft supplied, 
$2.75 additional. 


DIAMOND STYLUS CO. 
DEPT. R 
31 WEST 47 STREET 
N.Y, 36, N.Y. 


COLOR TV 


EXPERIMENTERS! 


Look What Yeu Get for 

the Remarkably Low $99°° 

Price of Only......... 

(See Dec. ‘54 Radio & Television News 
article on Color TV Conversion) 

oA COMPLETELY OPERATING PHILIPS 
PROTELGRAM TY SYSTEM 

BRAND NEW— 

. shlope in original factory sealed container 

@ YOu T A COMPLETE PACKAGE INCL USING . 

© sees Serer ae Ee 


tier oy’ inctuding preture tort a 
supe! 
. mort. 


Chassis etgeutte includes Automatic bear 
pre see — idel oy eoumd syste Au 
¥ matic gain cont tard Coil 
$400.00 oan o at of a ‘ 
Co experin oh 
EDUCA fowa OMVTERESTING ..«..« 

an vemtains ime 
@Terms: £ 0.8. N.Y.C. wll remittance with order or @ 
@ 28%. Baiance C.0.0.—10 day money back guarantee 


* THE GOLDSTAR COMPANY 
@ 58 Walker St.. NW. Y. 15, N.Y, Phone: WA. 5-8187 6 


RADIO & TELEVISION NEWS 


Gold Coast—ZOY, 4.915, Accra, noted 
from 1730; news 1745, closed 1800; 
CWQRM. (URDXC) 

Greece—Radio Epires, Janina, 7.080, 
relays VOA, Salonika, at 2039-2045; 
closes 21:0 with anthem. (Austrian 
DX-Club) Radio Athens, 9.607, noted 
0711 with interval signal, opening with 
call in Greek 0714, then with Greek 
music and songs. (Pearce, England) 
Forces Station, 7.420, Athens, noted 
with native singing 1820, announce- 
ments in Greek by woman; fair level 
in Dela. (Cox) 

Greenland — OZL, 7.570, Angmags- 
salik, noted with Greenlandic 1430- 
1455; good strength in Sweden, but 
with QRN, CWQRM. (Welander) How- 
ever, Nattugglan, Sweden, lists this 
one at 1400-1450. DX-Radio, Sweden, 
quotes WRH that the Armed Forces 
Radio Service (USA Military) at Thule 
Airport operates with 1 kw. on 4.425; 
further details requested. 

Guatemala—-TGWA, 9.764A, heard 
0200 at good level with music. (Meyer, 
N.Y.) TGQA, 6.405, Quezaltenango, 
noted 0120-0200A; CWQRM heavy. 
(Mulligan, N.Y.) TGNB, 9.668, is good 
level 2300 in English. (Hermann, N.Y.) 

Haiti—4VHW, Radio Haiti, Port- 
au-Prince, recently moved from 5.840 
to 6.216A; is usually perceptible around 
2130, and is very good strength by 
0100, but suffers QRM from CE622, 
Chile; frequency varies a little; an- 
nounces, “Ici Radio Haiti, postes 4VW, 
4VRW et 4VHW a Port-au-Prince.” 
The 4VRW outlet has been silent for 
several months, reportedly due to fire 
damage. (Nattugglan, Sweden, others) 
Has English (“Musical Caravan” ses- 
sion) Fri. 0315-0330. (Swenson, Minn., 
others) 4VC, 9.485, Radio Commerce, 
good level aroywnd 1330 in French 
(Mainwaring, N.Y.) 4VEH, 9.640 
(measured by Ferguson, N.C., at press 
time), noted Sat. 1430-1500 with “Mail- 
bag” session. (Brown, Ohio) 

Honduras—-HRXW, 6.110, Comaya- 
guela, noted 1215 in Spanish; good 
level in N.C. (Ferguson) 

Hong-Kong—-ZBW3, 9.525, Victoria, 
has English 1535-1600A. (JSWC) 

Hungary—Radio Budapest, 9.833A, 
noted 0400 with news to North Amer- 
ica. (Riggle, Ohio) And at 0030-0100, 
S7, R4 in Mo. (Wilcox) Noted with 
English 2000-2030 over 6.248. (Pearce, 
England) Good signal then in West 
Virginia. (Boord) 

Iceland—-TFJ, 12.175, noted Sun. only 
1615-1639 in Icelandic; some CWQRM 
(Saylor, Va., others) 

India—-AIR, 3.365, Delhi, noted at 
S8 level with BBC rebroadcast in Eng- 
lish 1545; noted on measured 3.945 
(formerly on 3.950) with news 1530, 
parallel with measured 3.990; VUM2, 
4.920, Madras, logged 1525 with Indian 
music (but different from that on 4.760 
channel); at 1530 had news. (Fairs, 
England, via URDXC) Calcutta, 3.305, 
noted in Japan 1220; on 4.880 at 1220, 
R5, S7 with news e2* 1230. (JSWC) 
Delhi has good level «: Eastern USA in 
English beam to Southeast Asia 1330- 
1445; 11.640 (or 11.605) should parallel, 

Indo-China—-Radio France-Asie, Sai- 
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Surplus 
Marine or Airborne LOng RAnge Nevige- 
tional equipment! Determine the exect gee- 
graphic position of your boat or airplane! 
AN/APN4 Loran set. Frequency range 1700-2000 
K¢ complete with 1ID6B/APN4 indicator, ROB 


APN4 receiver, crystal and plugs. $129 50 
Complete : Brand New . 
——_—_ 


®-65/APN-9 LORAN Indicator, LATEST MODEL 
UNIT. Complete in one light weight case Ac- 
curate on a maximum range of up to 1600 statute 
miles, within 1% of the distance from the ground 
tranemitter. The finest unit available at any 


NEW. Only $295.00 


R L INTERPHONE 


Amplifier, pre-amplifier, or & station Intercom 
Pp to 5 input and output circuits Requires 
simple power supply for operation. Complete with 
tubes in sturdy metal case. 
Excellent ee . 
3 ter $5.00 


—— 
25 watt phone—OW 6 tube tranemitter Fre- 
quency range 2-9 MC. Two 815 tubes in cireuit 
One as modulator and one as RF output. ideal for 
©. A. P., Mobile. Excellent condition, with tubes, 
Wt. 24 Iba. 


Less tuning units 
Tuning Units 


WAVEMETER 


Absorption Type Containing « 105MC to 127 MC 
tuneable reentrant type resonant cavity and 0-200 


rend Now's $49.50 
234-258 MC RECEIVER 


li-tube UNF tunable receiver with schematic 
ike ne 95 

Complete with tubes peas on . 

Control Box, New : , $i.so 


Sprague Koolohm Resistor 


50 Watt, 100 ohm, brand new in 
original cartons seve . ee. 49c 
10 ter $4.00 


39¢ ea. Nationally Advertised 
Tubes—10 for $3.00 


Special Tubes 
SROGY ........9e 3718 
6L6 (1614).....95¢ 720BY 
vriso 95e 307A 


TUBE BARGAIN 


“a $1.95 ec. 
sre? 4 for $7.00 


A Sweet Oscilloscope Deal 
INDICATOR UNIT. For conversion to leet scope 


praemapter analyser, ete Double deck chassis. 
CP1 mounted in tube shield. Lees emall tubes, 


but complete with $ 
scr I ieee even 99.95 
12V¥ DYNAMOTOR ... input 575V @& LSO MA 


complete with filter $i 95 
tune ovecee used, ea, ° 


Brand New 


SOUND POWERED hewd and cheat v« 
2 tor $7. 


PE1I20. Uned, one 


ALL (Tews £0.86 CHICAGO 
28% Depos:t required with orders 


WRITE FOR NEW BULLETIN AND PRICES. 


R W ELECTRONICS 


Beet. %, 2430 &. Michigan Ave... Chieage 164, HI 
PHONE CAlumet 6 1281-2-5 


Command Equipment 
(274N-ARCS5, ATA) 


Excellent 
mr 


Remote Control bea and shaft for abeov 
28 2 “TR fOVR 
me of the ones pone = 
“136 mes, in four crystal 
vee k OREe ts uniting 
' maetient 
~ 156 MeL, 
coer oe with tubes Pine 
new ~ can tulld ** 
op Frequency Generater.”’ 
With inetructions 


jied Nevigetions!l (Direction 
= recelver 
“is, 10 to 
ow supply 
’ sontrol 
plage 
oper. & mein, manual Idea! for 


seo 

e 

2 

MN26C as is for parte .* 


em-29. For Held phone ase logics talk, tieten and 
ringing ort. Wenderful sub S leew heeteote 
new -. 06.98 


MIKES, HEADSETS & MICROPHONES 
V-26 Telephone chest enit with Fi westare | nm 
Tranemitter 
“S35 x4 Impedance Headset 

exe, $2.9 new $5.46 
“s-23 toasect, weed $1.69. new 4.50 
cord for HS-88-30 
ve ™ 


new 
tip Mike Navy Type 
— 49808 High Impedance tenaset 
ay with Renee ard wet 
Teas en m7 
mus a hh wnt 
Tus, Tie 


APX.-1 IFF EQUIPMENT 


This ‘rom nel te @ reaeure- house of tube sockets, 
stone ch 


» i” 
7 10 VaAe 
mow . 
Complete with 
2A tubes 
APR-2 complete with 44 tubes 


HIGH VOLTAGE POWER SUPPLY 


Can easily converted fer 110 VAC, 60 cycle opera 

tron, "Sompiale with instructions, brand new, 

cae tubes ee 5 
OO KC erystal NE $4 08 fe 

a 42 8GAam aovAton Used, good 

5 tor $4.25 


a cums, sanks PANEL maven a7 Rh $1.95 


lone when aed 


SURPRISE PACKAGE 
20 Ibs. of MISOCERLLANBOUS ELECTRONIC BQtIT 
MENT. WORTH MUCH MORE THAN $1 5 
this low price of ONLY * ° 


GOO 0? MATER—Mow ...6656ccccc00s 89e 


e G4/ b 4 N-4 LOWMAN inate ator MP! Cathode 


yy miPcert 
t 


ie P eaten 
yy We $18.95 


BC 654 TRANSMITTER-RECEIVER 
dium power tranemitter and t wpenys 


© Volt power 


PE1046 Vibrator Suppty 


4 for #1900 


2 Meter Converter Pasily converted to two metere 
Ueed—Excetiont, complete with eonvers: 

structions oe os os 

s eevee ouvesase SOLLNED Pawity 

erte tieed + tee ‘ 
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yeser m 416 me 

a meets and weer othe a ere 

ellent i Ww onty for perte and IF strip 
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MOSILE HEAVY DUTY oyvuamoven he v alts T 
ae 1030 VDC 200 MA 

an 6 ¥ oe INPUT 

Wh tte they leet—M-42-Bmeel. Ce 


> NAVY ARB RECEIVER 
egy SE Beeererertrererrre 
‘ plete wilh tubes and dy nameotor 


——S 
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power supply 


PRECISE — THE FASTEST-GROWING 
KIT MANUFACTURER IN THE WORLD 


KIT AND WIRED 


INSTRUMENTS 


| MODEL #308 
| 8,” 

COLOR 
SCOPE 


ur*1295° 


#308BW $229.50 


No other oscilloscope, 
at any price, can 
meet all the specifi- 
cations of this elec- 
tronic masterpiece 
@ VERTICAL FREQ. RESPONSE—Fiat ~ 1% db 
OC thru 56 MC 
@ SENSITIVITY — Greater than 10 millivolts 
push-pull (3.9 Millivoits/CM) 
@ BLANKING-60 cycle of 120 cycle Blanking 
through Blanking amplifier circuit 
@ SWEEP RATE—Linear sweeps from 1 cycle 
to 80 KC in 5 ranges. (1-10 uses Ext. C.) 
DRIVEN and RECURRENT sweeps. 
@ MAGHIFIER—Expands and magnifies signal 
up to 10 times 
@ PUSH-PULL—Output in both amplifiers 
@ CAT — The latest type 842” NEW tube 
PRECISE EXCLUSIVE 
VOLTAGE REGULATED. 
ANODE INTENSIFIER-a PRECISE FIRST 
INTERNAL CALIBRATOR 
NEW 7” OSCILLOSCOPE 
MODEL #300K $94.95 
MODEL 7300W $199.50 


LOWEST PRICED IN ITS FIELD 

WEW MODEL +909 
VACUUM TUBE VOLTMETER 

FACTORY $3750 a 


Model 909 Vacuum Tube Volt- 
meter. 1% Ceramic precision 
Resistors; Coax DC connector; 
FM zero alignment scale; burn- 
out proof circuit; DC input 25 
Meg. Rugged oversize 442” 
meter 

MODEL #909 KIT.. 


$25.98 


MODEL 


RSWK CUSTOM SWITCH KIT 
necessary \\arts and special tools to make production 


Contains all 


switches. T\e rotors may be cut to designers’ speci 
fications. Short and Long Clips may be placed as de 
sired, Saves weeks of waiting for samples or repiace 
ment parts since it duplicates factory switch. Aliso us 
able for mc difying and repairing other switches. $29.95 
Note: Repivcement part Kits also rvailable with- 
out tools 


See our exhibit—BOOTH 282 at the show 


OTHER PRECISE TEST INSTRUMENTS AVAILABLE 
SEND FOR FREE 1955 DESCRIPTIVE CATALOG RN-3 
Prices slightly higher in West 


_ precise 


” DEVELOPMENT CORP 


t ¥ f NEW an 
a 


gon, now has English 0130-0145, 1400- 
1415 over 9.775A. (Buettner, Germany, 
via ISWC, England) Heard on 15.420 
with English program of news, music 
at 1000. (Sanderson, Australia) At last 
check, had English for Europe at 1600 
over 6.115 (replacing 11.790). (Balbi, 
Calif.) 

Radio Hue, 7.205, South Vietnam, 
heard in Japan 1320 in French, R5, S5 
An unidentified Vietnamese station 
opens on 9.475A (heard once on 9.495A) 
around 1000-1035 daily; “The Voice of 


the Vietnamese National Army” (a 
program of “The Voice of Free Viet- 
nam”) is heard on Sun., Tue., Thur 
at 1215-1230 on 7.260A. “Voice of Free 
Vietnam,” 9.625, Saigon, opens 0925, 
and has English 1340-1400 sign-off 
(JISWC) 

lraq—Radio Baghdad, 3.297A heard 
in English 1915-2000 closedown, good 
strength but with QRN, CWQRM 
(Welander, Sweden) Heard over the 
“Overseas” channel of 11.702A at 0543 
with Avabic chanting, man in native; 
S7 with slight QSB in Dela. (Cox) 

Israel—4AXB44, 6.725, Galei Zahal, 


heard with music 1900 
in Hebrew: good strength 
has CWQRM. (Welander, Sweden) Tel 
Aviv, 9.008, good level with English 
(“Voice of Zion’) session 2115-2200 or 
later, (Machajewski, N.Y 

Italy—-Palermo has 
6.260 to 7.175. (ISWL 
cier, France) Fairs 
Rome's National Program on new 
measured 7.175 around 2000, parallel 
with 6.240. (URDXC) Heard on 7.290 
opening to Britain in English 1830; 
Home Service, 9.420, heard 1535 with 
songs, musicals, announce- 
ments in Italian (Pearce, England) 
Rome, 9.570A, noted with English to 
North America 0015-0035, then with 
French. (Scott, Ga.) 

Ivory Coast—-QSL caré from Radio 
Abidjan depicts native boy Gn a micro- 


announcements 
sometimes 


others) 
moved from 
England; Mer- 
England, reports 


popular 


phone with elephants, palrn trees in 
background, (Pearce, England) Listed 
4.945 with 5 kw. (Cox, Dela.) Heard 
some days fairly well 0700 with French 
news, closing O730A. (Balbi, Calif.) 
Heard best in Ohio 2100-2130 close- 
down. (Sutton) 

Japan—Far Bast Network (AFRS), 


6.160, Tokyo, noted with popular music 
1055, fair level in Colo. (Kippel) JOZ, 
3.925 Tokyo commercial outitet, heard 
at high level 0900 in Japanese; uses 
three pips, long tone at station break 
time; ham QRM bad (Callarman, Ore.) 
JOA4, 11.705, Radio Japan, Tokyo, 
noted in South American beam when 
checked 2315-2330; good level in Ind 
(Niblack) News heard on the 9.695 
channel! when tuned 1247, strong level 
in Dela. (Cox) 

Kashmir Radio Kashmii 5.030, 
noted in Sweden 1345-1400 sign-off; 
QSA/K 2-3 with news and music in 
native. (Etersvep) 

Kenya Nairobi sends 
in English 1830- 
1545-1830. (Nat- 
4.885 outlet is 
1500- 
Sun. 


Colony 

3.315 with 2.55 kw 
2000, in Hindustani 
tugglan, Sweden) ‘ine 
scheduled Mon.-Fri. 1000-1100, 
2000; Sat. 1000-1110, 1500-2000; 


on 


Improve 
radio and TV 
reception. Easy 
to erect . self-sup- 
porting 3 post towers 

. last a lifetime. 
Built of galvanized 
steel sections——no guy 
wires necessary—safe 
and resistant to high 
wind 


Available in heights 
of 33, 47, 60, 73, 87, 
and 100 feet. 


TERRITORIES OPEN FOR 
JOBBER - DEALER FRANCHISE 

Write for dimen- 
sions, structural de- 
tails, prices, discounts, 
and available territo- 
rial assignments. 


Dept. 6103, 2500 Roosevelt Rd., Chicago 8, Ill. 
BUILDERS OF STEEL TOWERS SINCE 1688 


GIBSON GIRL AUTO- 
MATIC TAPE SPLICER 


Here at last is a mpi y 3 mat tape 
splicer t cots teed plicing tape, and 
trims in one operation vique Git nm Girl 
trim prevents splicing tape adhe e trom 
transferring to any of the delicate part f 
the recorder No more hunting for splicing 
tape and razor blade! No more fumbling 
with the ends of tape truggliing with 
ragged trim edges if a automat witl 

4DLX spl r. Lest 


the Gibson Girl Model TS-4 
$14.50 


wer 8.70 
6.79 


FREE! 160 page 
High Fidelity 
catalog. 
Contains over 500 
items related to High 
Fidetity . plus... 
construction plans for 
constructing your own 
battle. Write for your 

copy today 


MAIL ORDERS ACTEPTED 
25% deposit, balance C.O.D. 
24 hour service 


Mode! TS-4DLX: 


Model TS-4: As above, without 
automatic splicing tape feed. NET 


ee RADIO, INC. 


Pn fork 7.4. ¥ COrtiend: 7-0315 


RADIO & TELEVISION NEWS 


0700-1100, 150-1900. (ISWC, England) 

Lebanon——Radio Beirut, 8.036, noted 
1815-1830 with news in French. (de 
Mesquita e Sousa, Portugal) With 
English session 1500-1600, closing this 
with “The Knightsbridge March.” 
(Pearce, England) 

Liberia ELBC, 6.022A, Monrovia 
fair level 2300, heavy QRM most of the 
time; VOA rebroadcast. (Saylor, Va.) 
Closedown time is 2345 

Libya—“Forces Broadcasting Serv- 
ice, North Africa,” 3.305, Benghazi 
noted opening 1630 and closing 2100; 
re-opens 0400 over 7.220. (Pearce 
England) Has BBC news relay 1700 
and at other times 

Luxembourg Radio Luxembourg 
6.090, noted with news in French 1200 
(Pearce, England) Some days is power- 
ful level around 0600 with popular re- 
cordings. (Niblack, Ind.) Noted on 
Sun. with English 2230 which lasted 
to 2400 when closed with National 
Anthem; very good level; played pop 
ular recordings, interspersed with com- 
mercial announcements; woman, man 
announcers; asked for reports from 
anywhere. (Saylor, Va.) 

Madagascar Radio Tananarive, 
9515, noted 0330 with music, an- 
nouncements in French. (Riggle, Ohio) 
Ifeard 1715 with dance music, call by 
woman in French 1717, closed 1930 
with “La Marseillaise.” (Pearce, Eng- 
land; Cox, Dela.) 

Malaya—BFEBS, 11.820, Singapore 
noted in English 1200; relays BBC 
news 1300. (Kellogg, La.) Good level in 
Sweden over 11.955 at 1400 when re- 
lays “Radio Newsreel” from the BBC 
(Stenson) Heard on 15.425 at 1015 
with music and news. Radio Malaya’s 
Blue Network, 4.820, Singapore, noted 
1130 with news, music. (Sanderson, 
Australia) Kuala Lumpur, 6.025, should 
parallel. 

Mexico—QRA for XESC, “Las mas 
espanola del Mundo,” 15.205, is Apar- 
tado 22717, Mexico 8, Mexico. (Nat- 
tugglan, Sweden) 

Mozambique--WRH says a new re 
ligious station is “Radio Pax” (Emis- 
sora Catolica da Beira) at Beira, 
3.100A and 7.205A: further details de 
sired. Welander, Sweden, notes Radio 
Clube de Mozambique, 4.870A, Lou- 
renco Marques, with musical program, 
announcements in Portuguese, at 2000: 
good signal. CR7BU, 4.92V, noted by 
Kapp, Calif., opening 0400 with pop- 
ular request session in English, fair 
level 

New Caledonia Radio Noumea, 
3.375, noted 1000 with French news, 
music. (Sanderson, Australia) 

New Zealand—Tests from a station 
of the N.Z. Post Office, 8.775A, noted 
0620 at good level. (Johnson, Mich.) 
ZL3, 11.780, Wellington, heard at good 
level 2100 with man giving weather re- 
port. (Cox, Dela.) ZL18, 9.520, noted 
1024-1040. (Machajewski, N.Y.) 

Nicaragua New YNV, Managua, 
Radio Nacional, noted on 11.810A be- 
tween 0300-0500 or later. (Sutton, 
Ohio) 

Nigeria—Current schedule for the 
Nigerian Broadcasting System includes 
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The Hallicrafter $-85 Say just 10% dows Featuring top trade-in 


values for your pre- 
Receiver with the 16, 11, sent rig! 
15, 20, 40 and 80M ama- ONLY . 
Pays PF We Vinenee eur own 
ter better selectivity, 8FO $9.54 panes, making it easy 
h control, AVC-noi ! 
fie i te , on te mn : per month fi 


standby. Seven tubes plus 
rectifier Broadcast bane: $1 1995 vw We ety! J the complete 


540-1680 Ke. Short Wave line of Hallicratters in 


bands: 1680 Ke-34 Me. stock at all times! 
Grey-Diack steel cabinet. 


eer Pay just 10% down . 
ONLY $13.62 The Hallicrafter $X-96 


Selectable side band receiver with improved stad! 
lity through temperature ation of the HF 
osciliater circuits. Precisi gear drive dial 
system on main tuning and bandspread dials. to 
cludes SO Kc. highly selective IF system, AVC 
noise fimiter, ele tubes plus rectifier and 
voltage regulater. Tuning range: $38-1580 Ke. and 
1720 KC -34 MC, covering 10, 20, 40 ané tOM 
Grey-Dieck cabinet with brushed chrome trim 
Shipping wt: 43 its 


Send for full information 
on 
* WRL's 500 wart Clobe 
King bandswitching 
amttr 
— s 65 Al A 
Listing WRL wo Clobe 
. Scout bandswitching 
over 15,000 items! nantte 


Send For Yours Today! Latest reconditioned 


equipment list 


per month 


ALL, PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
—— i || 


a-3 
Please rush me: []) FREE 1955 Catalog, and information on items 
checked below! Quote your top-trade offer for my: 

(present equipment) | 
on your pein li 
(New WRAL Eaqpt. Desired) 
C) $xX-96 [) $-85 Other. tied 
[) Glebe King |} Glebe Scout 
DC) Recond. Eqpt. List [) Radio Map(25c) 
Name:. | 
Address: 


~Sity and Sete: | 


VOLUME © cnidation ‘immediassly 
CONTROL NOIS=<! * LuBmicATes! oa, 


CONTAINS THE PERFECT 0 nee te ee 
AMAZING NEW CONTACT me, 


formance 
PERMA-FILM! RESTORER... 


Cleans & restores 
volume controls 


band ewitehes, 


2 on. bottle Ne 


"$2.96 ma, $1.00 
crits trot (SS ELECTRONIC CHEMICAL CORP. 


o_o oa 813 Communipew Ave. Jersey City 4, M. J. 
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IT sEQAYro BUILD “A 
HIGH FIDELITY. 


SYSTEM 


TECH-MASTER Kit 


- fidelity is fun... but it’s twice the fun 
ou build it yourself with Techmaster 
Hira n just a few hours you can put to- 
getrer an amplifier that will thrill you with 
its clean, quality performance 
Techmaster amplifier and preamplifier 
hits are a ‘cinch’ to assemble. Chassis are 
pre-punched and all sockets and terminal 
strips are mounted 2nd secured in position. 
Complete step by step instructions are in- 
cluded together with schematics and sim- 
plified pictorial diagrams, All tubes and 
; ts are tad 


id 


Model TM-15A 


DELUXE UL WILLIAMSON TYPE 

20 WATT AMPLIFIER KIT 

Famous Williamson Circuit, modified for ultra 
linear operation to provide increased, undis- 
torted power output. Uses famous-make, spe- 
clally wound, high quality output transform- 
er, Power supply is built in. Complete $49.95 


Model TM-15P 
DELUXE PREAMP-EQUALIZER KIT 


tias 4 input channels for radio, TV, crystal or 
magnetic pickup, tape recorder, etc Equali- 
tation selector matches all popular record 
types. Has independent bass and treble con- 
trols. Cathode follower output permits long 
cable to amplifier without high frequency 
loss. Obtains power from main amplifier. 
Complete S18 


Start your high fidelity today with an easy-to- 
build Techmaster Kit. Use this coupon 

Please send me 

_TM-15A 20 Watt Amplifier ot $49.95 
_TM-15P Preamp-Equalizer ot 19.95 


em 
! 
! 
: [wounds eet one aated sie: 
i$ ncly 

: pe any costs, Please refund surplus, 

| Nome... J 

! Address 

City , Zone Stote 


ESTABLISHED 1927 


© MARVEY<3*" 


W. 43rd 3t., New York 36, N.Y 


Lagos, 4.900, 6.100, 0500-1200; 7.185, 
0930-1300; 4.800, 1600-2200. Ibadan 
(West), 5.035, 0500-2200. Enugu (East), 
7.079, 0500-2200, with 6.150 testing 
“mornings” local time, and 3.970 test- 
ing “afternoons” local time. Kaduna 
(North), 
2100. (ISWC, England) 

North Borneo—Radio Sabah, VSAS, 
7.237, has been heard in Sweden with 
English 2000-2045. (DX-Radio) 


Northern Rhodesia—Lusaka, 4.826, 


heard in Sweden 1800 with BBC news 
(Etersvep) On 7.220 (at times 
is heard in 
1600. | 


relay. 
may use 7.120 instead) 
Japan 1500-1620, time 
(JSWC) 

Norway 
0400-04330. (del Pozo, Cuba) LLS, 
7.210, Tromsoe, heard 1540 with Home 
Service, popular music. (Pearce, Eng- 
land) 

Okinawa AFRS, 4.100, Okinawa, 
noted in Japan 0930, QSA3, heavy 
QRN; noted also 0945-1000 with pop- 
ular songs. (JSWC) Sanderson, Aus- 
tralia, lists this one on 4.090, heard 
1100 with variety show, then news, 
music. 

Pakistan — Radio Pakistan, 
Karachi, has news 1200-1210. (Aus- 
trian DX-Club) Noted opening 1245 
on 15.135 for Indonesia with native 
music and songs; has English (“Paki- 
stan Calling” series) 1300, closes 1350; 
slow-speed news noted 1740-1800 over 
7.010, 6.235. (Pearce, England) Good 
level on these last-named channels 
(6.265 is best) at 2015 with “Pakistan 
Calling” (Hnglish) in beam to United 
Kingdom. (Cox, Dela.) Heard with 
news 0100 over 11.885. (Sanderson, 
Australia) 

Paraguay—-ZPA5, Radio 
cion, 11.945, noted 2200 with news in 
Spanish; QRKS4 without 
Portugal. (de Mesquita e Sousa) ZPA3, 
Radio Teleco, 11.850, noted in Sweden 
2203-2300. (Etersvep) 

Peru—OAX6E, Rudio 


signal 


17.750, 


Continental, 


6.336, Arequipa, heard in Sweden 0445- | 


0503 sign-off. (Nattugglan) OAX4K, 
Radio Central, 9.540A, Lima, good level 
in Germany 2100-0500. (ISWC, Eng- 
land) 
Philippines 
the Orient,” 
Britain 
CWQRM. 
9.500, 


DZB2, 3.345, “Voice of 
FEBC, Manila, heard in 
from 2210 onwards, S4-6, 

(ISWL, England) DZH3, 
Manila, noted 1030 with news, 
music. (Sanderson, Australia) DZH6, 
6.030, Manila, heard with news 1400 
by woman. (Morgan, Calif.) 

Poland—Radio Warsaw, 6.025, noted 
at poor to fair strength 0230-0300 for 
North America in English, heavy QRM. 
(Churchill, Va.) Heard with English 
on this channel at 0545; noted on 5.995 
at 2235 with English. (Scheiner, N. J.) 

Portugal Lisbon, 6.380A, noted 2235 
at good level, CWQRM. (O’Brien, N. 
Y.) CSA28, 9.775, Lisbon, heard 2330 in 
Portuguese, excellent level; closed on 
this channel 2400. (Morgan, Calif.) 
CSB51, Radio Clube Portugues, Pare- 
de, is well received in Sweden on the 
new 6.080 channel, from around 2100. 
(Nattugglan) 

Puerto Rico 


Radic Corporacion de 


7.175, 1400-1600; 3.326, 1800- 


Radio Norway, 7.210, noted 


100 
1000 
10000 
100000 


Of any type radio receiving, transmit- 
ting, cathode ray, magnetron, klystron 
tubes and crystal diodes and transistors 
for any electronic use, standard brands 
and government surplus from 


New York's Radio Tube Exchange 
Whelesale and Export Only 


Microwave Test Equipment !{s Also 
Our Specialty 
TS3, TS12, TS13, TS14, 7533, 7534, 
TS35, TS36, TS45, TS47, TS62, TS100, 
TS!I0O2A, TS110, TS125, TS! 26, TS147, 
7T$148, 7$174, T5175, T8239, TS323 
and many others. 


THIS MONTH'S SPECIAL: 


5000 Volt Supply for iP25 
Snooperscope tube or other Image Con- 
verters. 9.90 each 


Power 


gid TY ELECTRON 
135 LIBERTY STREET NEW YORK 6, Nv Y, 


Paone WOn'n 468602 


CABLES: TELSERUP 
Minimum Order 25.00 


Encarna- 


QRM in 


TWO rolls of fine tape FOR 
the price of ONE ! 


|“WESCOTT 
; TAPE" 


Competitors said it 
couldn't be done 

but WESCOTT TAPE 
has done it! 
This is brand new, ma 
imum fidelity, highest 
quality plastic base, red 
oxide tape with uniform 
frequency response from 
40-15,000 eps plus 26¢ postage 
This is the same fine tape that sells for 
much much more under other brand 
names At this price, you can buy twe 
roltis of fine tape for the price of one! 
Nationally advertised WESCOTT TAPE 
has been heartily approved by tape en- 
thusiasts all over the nation and has a 
full money-back guarantee. 
WESCOTT also offers brand new 
MYLAR" tape 
$4.65 

Special prices te schools and radio and 

TV stations. 


WESCOTT TAPE 


one mil 
(1800’ roll) for only 


SAVE $$$ 
THOUSANDS OF BARGAINS 


Send Stamp for our 


GIANT CATALOG 


UNITED RADIO CO. 
S8A MARKET ST. NEWARK, N. J. 


RADIO & TELEVISION NEWS 


Puerto Rico, 9.995A. heard v450 with 
test in English, S6 level. (Meyer, N. Y.; 
Reidler, Pa., others) 

Roumania— Bucharest, 9.570, 6.210, 
noted with English 04°0-0500. (Rose- 
ner, Ik.) Also 0300-0330. (Peterson, 
Texas) English noted 1930-2000, audi- 
ble on 6.210. 9.254, 9.570. (Pearce, Eng- 
land) Has news 2230-2245 on 9.570 
(Saylor, Va.) 

Saar—The new broadcasting and 
television center of the Saar is now 
under construction at the village of 
Felsberg, near Saarlautern. (ISWC, 
England) 

Saudi-Arabia—D,eddah has _ been 
heard in Japan on 7.100AV (many 
times on 7.095A instead) signing on 
1520, 1610, and 1740 (with last sign-off 
at 1930A). (JSWC) 

Somali—Radio Mogadiscio, 7.075A, 
is fair level in France to 1800 when 
closes without playing any anthem; 
announces “Qui e la Radio Mogadis- 
cio (Mercier) Has news in Somali 
1630, in Italian 1725A. (Radio Sweden; 
Pearce, England) Usually closes with 
light music, according to Pearce. 

South Africa—SABC, Johannesburg 
has been heard in Britain on 11.710 
with English from 1830 to fadeout 
2030; news 1900; weather forecast 1908 
(ISWC, England) Springbok Radio 
commercial, 7.295, Johannesburg, heard 
in Japan 1545. (JSWC) 

South Korea—Seoul, 2.510, heard in 
Japan 2110 with music, R5, S39. 
(JSWC) Noted parallel over 7.933A, 
RS. (Bates, Okinawa) 

Southern Rhodesia— Salisbury, 3.320, 
heard in Sweden 1820-2100 with 
CWQRM, good recordings. (DX-Radio, 
Sweden) 

Spain——“Transmitte Radio S.E.U.” 
is the slogan of the school transmitter 
in Madrid, now audible in German on 
6.075A when the Technical University 
transmitter at Istanbul, Turkey, 7.080, 
closes down 2000. (ISWC, England) 
Madrid, 9.363AV, excellent in English 
to North America 2300-2340AV. 
(Winch, Calif.; Scott, Ga, many 
others) 

Surmmam—After a short stay on 
1.792, Paramaribo is noted on 4.742 as 
early as 2215 with fair level, although 
is subject to CWQRM; Dutch news 
2330. (La Radio Mondiale, France) 

Sweden—Stockholm 9535, noted 
1500 closing English to Southeast Asia 
fairly good level in N. Y. (Joel Levy) 

Switzerland—Berne, 6.165, strong 
level opening 0130 in English to East- 
ern North America (Way, Ohio, 
others) Home Service, 3.985, Berne, 
noted 1515 with music. (Pearce, Eng- 
land) 

Syria—Damascus, 9.555, noted 2040 
with news in French. (de Mesquita e 
Sousa, Portugal) Has news for Europe 
2145. (Nattugglan, Sweden) English 
session runs 2130-2230 closedown. 
(ISWC, England) 

Tahiti—-Radio Tahiti, 7.025, Papeete, 
noted with news in French 0500-0510, 
then music. (Sutton, Ohio) 

Taiwan (Formosa)—BEC38, 3.370 
police broadcasting station, heard daily 
0400-0630, 1030-1600, R3, S4 by “day” 
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The Great Uranium 
4 Rush Is On! 


Van * 

“ATOMIC AGE OPENS 

NEW AND PROFITABLE MARKET 
FOR RADIO AND TV DEALERS 


A vast, new proven market for electronic instruments 

has been created by the Uranium boom. This market has 

been stimulated by vwranium bonuses paid by the Govern 

ment totaling over $3,750,000 to date. These bonuses 

ore in addition to the prices paid for the Uranium ore 

You can make money serving this market by handling 

the leading line of Geiger Counters and Scintillators 

This line is produced by Precision Radiation Instruments, 

Inc. World's largest manufacturer of Portable Radiation 

Instruments lt includes fop volves at 

every price level from $29.95 to $1995.00 

Precision Radiation Instruments, Inc. is 

the pioneer in the development of portable 

radiation detection instruments. Creators 

of the famous “Scintillator,’ “Lucky Strike!’ “Profes 
sional,” “Royal Scintillator,” “Snooper,” “Drill Hole 

“Super Scintillator!’ “Special Scintillator,’ Precision has 

become the standord of the industry. Users include the 


U. S. Atomic Energy Commission, the U. S. Geological 
Survey and everyone who demands highest performance 
ond quality in on instrument 


MODEL 1118 


Take advantage of this opportunity! Start making extra 
profits now with these quality mstruments 


s are supported by ar 
’ 
‘ond ao 
rchand pargr 
types of dealer aids inck 
catalogs, sales literature 


and display materi 


MODEL 107 
THE “ROYAL” Write today for plete information on 


riand Scintillat snd detailed dealer inform ” 


RECISION RADIATION INSTRUMENTS, INC. 
2235 RT South La Brea, Los Angeles 16, Cal'forn'a 
World’s Largest Manufacturer of Portable Radiation Instruments 


Export Agents : TERMINAL RADIO INT'L, LTD. - 85 Cortlandt St., N. ¥.C. + Cable: TERMRADIO 


— 
=_ a 


ee 
RADIO\TELEPHONE LICENSE MANUAL 


+ 
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TERMINAL CONTINUES. 


' 


*3-STAR ECLIPSE’ 


FM-AM RADIO-PHONO ENSEMBiE 


TERMATONE 
FM-AM Radio 
Model 291 


10 Watt Push -Pull 
Audio Output 


Mode! 956GE 2) 
3-Speed AUTOMATIC 
RECORD CHANGER 


46) Model 1201A 


12” GENERAL ELECTRIC 
HIGH FIDELITY SPEAKER 


READY TO PLUG TOGETHER AND PLAY! 


This amazing 3-Star System is loaded with high price 


features. ‘Has Everything” for the lifelike reprocuc- 
tion of radio and records superior to some systems 
that cost up to twice as much, Features: Fully ¢ uaran- 


teed Famous Termatone.. .Sensitive and Stabile FM. 
Selective AM © Tone correcting phono with MAGNE Tic 
Pickup * 25 Watt GE 12” wide range Speaker + The 
VM Voice of Music Record Changer with heavy duty 
four pole motor drive 

You get ali these fine Full Size Components for onty 
little more than the cost of a self contained so called 
Hi-Fi mass produced phonograph. This complete sys- 
tem prepared for quick, easy plug together installation 
Yours for 


Oy SEAS, = 


RDERS FILED 


WITHIN 48 HOURS 


ona 
5 0 


$95 


ppt for the asking! 

E! Terminal’s Brochure fea- 
RE © turing fine Hi-Fi Systems 
at Sweet and Low prices fr 

Ask for Bulletin RT- 5 
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| kent, 


| heard 1900-1930 closedown. 


| slight 
| Radio Maracay, 3.310, 


and R5, S8 by “night,” very strong on 
Okinawa (JSWC) BED38, 5.960, 
BED44, 7.040, heard with improved 
signals from 0900 cnwards. (Balbi, 
Calif.) Current schedule to North 
America is 0300-0600 over BED4 
11.920. BED6, 11.736; English 0305- 
0330 0430-0500 Callarman, Ore 
Scheiner, N. J.) 

Tangier--WTAN, “The Evangelical! 


Voice of Tangier,” 7.175, has “Peter and 
John, the Singing Scotch Evangelists 
of Baltimore, Md., USA, daily except 
Sun. 2200-2230; other English pro- 
grams are Mon., Wed., Fri. 2030-2100, 
Tue. 2045-2100, Sat. 2030-2045. Wants 
reports. (Pearce, England; Stenson 
Sweden; others) 

Thailand (Siam)—HSK9, 11.670, 
Bangkok, noted with English 1025-1130, 
then has news in Malay. (Welander 
Sweden) Has news, weather report 
1045. (Sanderson, Australia) Heard in 
Thai 1300-1400A, when down 
“Overseas Service” but continues on 
channel (in Thai) with “Home Serv- 
ice” programs (Pearce, England 
others) Heard occasionally in North 
American beam at 0415-0515, news 
around 0430A. (Morgan, Calif.) 

Turkey—Radio Ankara heard with 
English for Western Europe and Brit- 
ain 2100-2145 closedown now over 
TAS, 7.285, parallel TAP, 9.465. (Rei- 
dler, Pa Pearce, England, others) 
Excellent to North America 2315-2400 
over TAT, 9.515, English. (Chamber- 
layne, Va., others) 

Uruguay—CXA10 
11.900, Montevideo, 
1200-0300 ~=with 
(ISWC, England) 

USI—Djakarta has English for 
rope 1900-2000 over YDF6, 9.585; also 
“reported” parallel over YDF2, 11.770 
(Hardwick, N. Z., via ISWC, England) 
Noted during English session 1430- 
1530 over YDF6, 9.710, Djakarta 
(Pearce, England) YDQ, 9.552A, Ma- 
kassar, Celebes, noted 1248 with na 
tive choir singing, woman announcer; 
clock 1300. YDU, 4.840, Den- 
passar, heard in Calif. with Indonesian 
music 1345. (NNRC) Radio Angatan 
Udara, 11.945A, Djakarta, noted in 
Japan with popular to 1130 
closedown. (JSWC) 

USSR Achhabad, Turkmenia, 
11.678, noted 1510 with man in na- 
tive, some QRM. (NNRC) Radio Tash- 
6.825, noted with English for 
India-Pakistan 1500-1530, and an- 
nouncing other English session for 
1200-1230. (Pearce, England) German 
Service from Radio Moscow 5.950A, 
(Schwartz, 
is fair level on 5.965 
parallel 5.930 (Cox, 


closes 


R a d to Sodre, 
is scheduled daily | 


Spanish sessions 


chimes 


music 


- <) 
with 
Dela.) 

Vatican—-HVJ, 11.685, 
cellent strength 1200-1230 
Va.) 

Venecuela—-Radio Popular, 9.527A, 
noted to sign-off 2235, announces call 
of YVMZ. (ISWL, England, others) 
YVLK, 4.972A, noted in Spanish 2345, 
heterodyne, (Swenson, Minn.) 
noted 0245-0300 
with popular North American tunes in 


Moscow 
news 1830, 


good to ex- 


(Churchill, 


Need a Tube Tester? 


FOLLOW THE 
LEADER... 


Bu yar 
Y¥YyYy 


TUBE TESTER *625 
KIT $34.95 Wired $49.95 


© 1955 


More Servicernen buy EICO TUBE TESTERS 
in KIT and wired form —than any others 
sold through distributors. Why? cause 
EICO gives you the MOST value at LOW. 


cost. 


© Test all conventional & TV tubes and pilot 
lights 
¢ 10 individual lever-type element switches 


© Iluminated anti-backlash rollchart kept up-to 
date by EICO’s Engineering Dept. ~~~ 
° 44" “"Good-Bad 


e Line-adjust control. Blank socket {or new tubes 
Protective 2verload bulb 


meter, 3-color scale 


In stock at your local jobber. Write for free 
Catalog R T 3. Prices 5% 


higher on West Coost 


ELSCTBOINC ORGAN 


SAVE hundreds of dollars wit assemble kits. 
sg to sound and look like & pipe : 

A FEW OF THE COMPLETE ORGAN KITS 
FEATURED IN OUR CENERAL CATALOG 

a model (tte aewa’od shove 84 note ref — 
meet with 64 f le © . erat re 

' si kee wrwan tat tor $1795 00 

AGO. apocih Le Sony Sipe ree "81908 00 
(three- and four-manual concert models als« alle 


DOZENS OF KITS FOR AMATEUR ORGAN suiLoaas 


One octave tone generator. wuels 
Tone generstors—12 oscilla- Organ manual with £ coup. 
tore per chasasi«a le od $14 s oO 
16’ pedal octave $49.50 2 

2706 00 
All other octaves 4650 

629.68 
fi-stop Gre Swell tone x, wa 
hanger with brat $50 00 
Two assembled orgar var ‘ ‘ | keys $100.00 


ORGAN AMPLIFIERS 
Send $1.00 for ‘Orgen-Buiiders Man omptete Pians 
for Several Models, Pius One Large ‘Par te aks 


ELECTRONIC ORGAN ARTS 
Dept. 8, Box 41084 Les Angeles 41, Collif. 


RADIO & TELEVISION NEWS 


an ey +? 


mercn, Foo 


itin-American instrumental tempo 
evidently has moved from 3.430. (Cal- 
larman, Ore.) 

Yugoslavia— Belgrade, 6.100, noted 
in English 2230. (Esser, Pa.) Begins 
news 2215. (Ferguson, N. C., others) 
Heard with news, commentary 1830- 
1845 over 7.200, parallel 6.100. (Pearce, 
England 

> * 
Press Time Flashes 

At press time 1VEH, Haiti was 
testing on nev channel of (an 
wounced) 9.639 (measured by Fergu- 
on, N. C., as 9.640) for all broadcasts: 
by now should have extended broad 
casts. (Sayler, Va.; West, Calif.) A re- 
cent overseas report that the BBC is 
verifying its European Service was in 
erro? (ISWC, England) Radio Marox 
Rabat, Fr. Morocco, has been “found 
on 6.089 at 1830 with musical pro- 
gram; at 1900 Spanish; 1500 Arabic to 
closedown 2300; may be new transmit- 
ter since has powerful level in France 
Mercier) 

The Central People s Broadcasting 
Station (Chinese-Communist) heard 
in Japan 1230-1300 in parallel with all 
othe! Communist-Chinese stations 
ongs and news in Chinese; signal i 
R5, S9 in Japan on 3.905A. (JSWC) A 
iew Greek station, located in Athens 

operating on 6.075, audible in France 
if 1900 at good strength probably 
relays a m.w. outlet. (La Radio Mon 
liale) In addition to the Sun. only pro 
‘ram in English (“Climpses of Haiti’) 
over 4VC. 9.485 Radio Commerce 
Haiti, now has English also on Thu 
0300-0315 over 4VB, 6.091. (Russell 
Calif.; Niblack, Ind., others) Radio 
Brazzaville is fair level on new 9.625 
around 0015. (Niblack, Ind.) 

TGWA, 9.760, Guatemala City, noted 
on a Sat. with English from 0530; told 
about people, climate, industries, and 
so on; at end of English session asked 
for reports to 
Station, Guatemala City, Guatemala 
Shear, Ia.) Lists schedule for TGWA 
760A, and TGWEB., 6.180. as weekdays 
1225-0600 Sun 1355-0500 (Pearce 
England) 

WRH recently listed several USSR 
channels other than those of Radio 
Moscow, including Kiev, 6.020, 9.271 
9.593, 9.670, 9.804, 11.720, 11.785 (all 
10) kw.) Komsomolsk, 6.055, 6.115 
9.565, 9.725, 11.750, 15.230 (all 50 kw.) 
Krasnoyarsk, 5.910; Leningrad, 7.340 
9.600, 9.750, 11.630, 11.885, 15.055: Ma- 
gadan, 3.970, 5.830, 6.067, 11.690: Molo- 
to 5.485: Alma Ata, 5.860, 5.900 
6.220, 9.250, 9.340, 9.380, 9.451, 15.000 
(all 15 kw.); Ashkabad, 6.179, 9.600 
9.680, 11.839 (all 15 kw.): Baku, 4.958 
€.195, 9.840 (all 2 kw.):;: Blagovesh- 
chensk (Ajur Region), 4.956 (1 kw.) 
Bukhara 6.072 Chimkent 4.310 
Dzhambul, 5.310; Frunze, 4.049, 5.060 
(both 1 kw.); Gorno Altaysk, 9.310 (1 
kv Guryev, 5.150 (1 kw.): Kaunas, 
9.685; Khabarovsk, 4.273, 4.581, 5.940 
6.019, 6.149, 8.820, 9.378, 9.669, 11.800. 
15.180 (all 20 kw.) 

In verifying, Prague listed English 
for FEurope-Britain 1215-1245, 9.504: 
1900-1930, 7.255; 2300-2330, 6.115. 
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Yational Broadcasting 


for your service truck . . . 
service kit... 
extra bench tool 


1? 


over 100 watts 


This newest Weller Solde ey Gaunt your need tor an extra soldering 
tool, Its new, compact design includes a// regular Weller Gun features. 
ata rating of over 100 watt Its me low price makes it as convement 
to buy as it 1s to own! 


* 
SEE THE WELLER Juniot AT YOUR DISTRIBUTOR NOW 


ie 
Lay Sunior SOLDERING GU 
810 Packer Street, Easton, Pa. 


RECEIVING 


UBE THREE TOP BRANDS ONLY! 


AT TREMENDOUS SAVINGS OVER 
REGULAR WHOLESALE 


OTHER TUBES AVAILABLE AT | Check These BIG BARGAIN Prices 
Brand New Pix Tubes Full One Vear Guarantee 
SAME LOW, LOW PRICES =| ny MONT AND R.C.A. LICENSED 
Latest Code Dates © Boxed * Fully RTMA Guoraonteed with with 
ol4 42 6AK5 13 68607 42 12au7 a5 Old Tube Old Tube 
183 95 6AL5 43 6877 152 1t28aé 73, 108PR4 1.50 tt 20 16GRP4 20 96 47 "5 
1X2 1.06 GAGS 76 GCES 76 12066 7a LIES” 128s 1h8R | tome. ieee Ib 
J 53 6AU6 67 636 7 2SA7 80 | 12Gp4 12.98 44 170P4 695 1895 
5¥3 46 6AV6 40 6%6 65 1257 77 liars 14.95 13.95 1GAP4A 23.95 20.96 
6AB4 B80 6BAé6 71 | 6SN7 85 12507 47 1 tSAP4 15.95 14.966 20CP4 26.96 19.96 
6AaC7 1.25 6866 1.98 é6éVvé6GT y 5wa 49 1 t6AP4 26.95 17.96 mura 6.96 20.95 
6AG5 . #3 6BK7 128 6wa 7 1575 51 | 16CP4A 19.45 15.95 EPS 26.95 20.06 
oang (N40) $006 142| 12417 1105' 50K 75 | HRERIA “anes ieee | Hees ates G88 
Send for FREE catalog of additional tubes and parts OF P4 46 (15.96 MAPA 59.96 44.95 
STUART ELECTRONICS DISTRIBUTORS ee oes ae 
Piashing 67, 
Dept Minimum Order $10.00 Olympic 68-3553, 4352 


Te has: “ds Check or Money Order, Balance C.0.D., F.0.8. New York. Satisfaction Guoranteed 
or money back in 10 days. 


RAE KKK 
SCHECK OUR NEW LOWER ae 


. ere 
* 
: Equirna ent » Bsa: 
CPlaga fa? 
* ancevens * 
4 CxCELLENT = . 
WBC 453-190 te 590 HC $15.95 * 
wit 454-36 mC 16.95 S17.95a@ 
BE 4554 to 9 MC 5.95 14.954 
writes 19.95 * 
* TRANSMITTERS a 
eh 8-21 to 3 MC 24.95% 
aie 4to5.3 mC 5-88 7 
OC 458-430] MC 16.95 
© BC 459-7 Wo 9.1 MC 7.95* 
wT is ARC to #00 KC teats 
. ADDITIONAL EQUIPMENT * 
# BC 456 Modulator 2.95* 
& BC 450 Control Bos 3 Receiver) 1.75 16* 
we 451 Control Bos (Tramsmitter). 99 1.45 29% 
as Unit (ANT) Sy 
* with gear to MH * 
#) hecatver Rack 4 bie 
* Soar Seeetees Rack » _ 
fel Franemitior 2.99% 
* Tramsmition Rack 2.49% 
* BC-221 oie Meter am ve 
at Value! QUANTITY % 4 * 
*. fret ome fret : * 
oe foe Tiegh) Het ¥ 
p44 Cakeplae with eae 4 
worvetal end tubes "$139. 50 [| . 
AC power sup- * 


TYPE «sr eees . * 
TYPE with AC Power Su iz. $199.50 
La BRAND NEW MODULA 


60% TO 90% 


OFF List! * TUBES: 


¥ SPECIAL-OF THE MONTH! ize 28 26g oe Ole $1.06 | 


=eeeeeee 
ae . 
= 
wo - 
mma] 25 5255: 5 
w 


oe) ise as | a7 nT 
29) a 49 | M41 19 
19 | ae 9 | 43 15 
oo) 15 | ma a9 
09 | 2A 09 | 955 39 
89 | 221A 49 | 1626 as 
29 | 6A AS | Ti a9 
1.99 | sana 49 | Elias a9 
2.95 | 471A 99 | HY6IS aa 
49 | Sa2A 199 | RKM 9 
29 | 722A 79 | vTi27 08 
20 (86 3.50 
TELEGRAPH KEYS 
Army sur 


us, eom- 
tetely recon 
Sleetyieall? 
5 ing 
atl igh 
D Bi of et 
Sena AE 
wire At 
th Le 
Like new eee 2 
¢ $1995 | 0 aie 
ys PRICES SLASHEDII 
BC-456 MODULATOR..Gpeeiat. «occ cenne -. 93.06 
We) MEAD i 3 oes hae 
aie mT vve 7 
ch. onan van gefipitt aie 25Kc, e001. aoe. po 
4 eee ORE PE 
w MICROPHONE SUPER-SALE 
*y. 44 MIKE magnetic consisting of Mike 
* Jack th fi Coed COaet, Plug ive . 
* rae elke ay eerire 
wba) wind serkis We Wey psa, PE! 4 
io Toe tmPAcT Switenson—a 
e Sensations! Buy...,. see eeees Cn 39¢ 
nd HEADSETS 
* us 7-5 hi Impedance BRAND 
W with ear pede. a) 
Pe “3 in Sar paso | P am 
os 
ecn OTA Corde on ite 


BUY-OF-THE-MONTH!! 
SCA-522 TRANSMITTER 


is, mee | ye epeper? * $6.95 


SAVE! SCR-522 RECEIVERS 


lees y 7 

Contains Coils, Transtermers, 

Condensers and other valuable 
SPECIAL! 2 tor 


TIETTTICT TTT 
* MINIMUM ORDER $2.00 nd 


Gongets on 6.0.0.% 
thew 


eeeeeeeeeee coke eee EEE EEESEE EES UEEEESEESSEE SSE SEEEE SEES EEE EEDS 


i ! CORP.: 
% Dept. A, 125 West (7th St, N.Y. 11, M. v.% 


PHONE: CHelsea 2-1100 * 
REE EEK 
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| weekly 


| usually around 0430). 


(Pearce, England) Revised schedules 
for Radio Cairo, Egypt, include Arabic, 
7.045, 10.230 (both 100 kw.), 0400-0700 
(Sat. 0400-0020), 1145-1300 (Fri. 1130- 
1300) 1500-1630, 1700-2100 daily to 
Middle East; Arabic, 9.790 (100 kw.) 
1500-2200 to Middle East; Hebrew 
1300-1315, Swahili 1630-1700, 7.045, 
12.030 to Middle East; Indonesian 
1130-1230, Arabic 1230-1300, English 
1300-1339, Urdu 1330-1430, 15.315 (100 
kw.) to Southeast Asia; Persian 1500- 
1600, 9.475 (100 kw.) to Southeast 
Asia; and JHnglish, French, Italian, 
Greek 1800-2100 (to 2200 Fri., Sat., 
Sun.), 9475 (100 kw.) to Europe. 
(Scheiner, N. J.) Radio Athens has 
been heard in Sweden on new 7.142 
with English 1730. (Radio Sweden) 
Radio Atlantico, Buenos Aires 26, 
Las Palmas de Gran Canaria, Canary 
Islands, officially listed on 9.540, 7.000, 


and 1500 ke. (m.w.), 300 watts (to be 
increased to 2 kw.), is actually heard 
on 9.490V, rather good strength in 


France around 2200 to closedown 2400; 
began operations July 18, 1954. (Mer- 
cier, France) According to announce- 
ment, by now Radio Prague, Czecho- 
slovakia, should have last English pe- 
riod for North America at 0300 on 
9.550. (Ferguson, N. C.) Verification 
from Radio Douala, Fr. Cameroons, 
says is now permanently using 6.115 
daily 1730-2000, and also Sun. 1000- 
1300. (Mercier, France) However, a 
flash from Radio Sweden says has been 
heard in Sweden testing on 9.850A at 
1920 during French newscast. Station 
heard near 6.600 with call 1700, then 
Eastern-type music, is believed Radio 
Izmir, Turkey. (Pearce, England) 

A new and powerful Colombian, 
6.040, announcing “La Voz del Tolima” 
(Tolima is a volcano), located at Iba- 
gue, capital of Department of Tolima, 
was heard in its inaugural broadcast 
Dec. 15 at 2300. (Mercier, France) 
Special programs for certain societies 
throughout the world (replacing the 
“Sweden Calling DX-ers” ses- 
sion) have been started by Radio 
Sweden and seem to be on first Tue. 
of each month at 1530, repeated 2230, 
and again on first Wed. at 0715, all on 
6.065. Has a few DX iterr< near con- 
clusion of this feature; believed to be 
in English. 

When this was comptied, OAX4Z, 
6.082A, Lima, Peru, had news 0400- 
0415 (for a while had this irregularly, 
(Niblack, Ind.) 

“La Voz Dominicana,” Dominican 
Republic, noted on new 3.285 channel 


| at 0445 with musical session; gong and 


identity in Spanish 0457, then signed 
off; was parallel with 9.735 outlet. 
(Cox, Dela.) Cox recently logged 
VQ7LO, 4.885, Nairobi, Kenya Colony, 
at 1945 with music, man identified in 
English 1957 and then closed with 
“God Save the Queen:;” was S7 level 
without preselection. Balbi, Calif., 
flashes that Radio Brazzaville, Fr. 
Equatorial Africa, has been logged on 
new channel of 9.725, parallel 9.625 
(also new) and 11.970 with news 2245- 
2300, when the 9.725 channel closes 
down. Mathieu, Mass., has secured 


schedule of VP2SA, % Weston H 
Lewis, Box 73, Kingstown, St. Vincent, 
Brt. West Indies, 3.336, 400 watts, on 
the air Sun. only at 2100-2200. 

Don C. Smith, Transmitter Super- 
visor, Far East Broadcasting Co., Inc., 
Box 2041, Manila, P. I., writes me that 
he would appreciate reception reports 

particularly from listeners in Asia 
on FEBC’s new Collins Model 21M, 10 
kw., transmitter, now on 9.730 at 0900- 
1700 and (new) 2100-0100; switches 
periodically between north-south and 
east-west curtain antennas. 

The Manager of KGEI, Box 47, San 
Francisco, Calif., USA, says since Aug. 
1953, KGEI has broadcast exclusively 
to Latin America under non-commer- 
cial sponsorship of General Electric 
Company “simply to win friends for 
the U. S. (and General Electric) in 
Latin America.” Response has been 
most gratifying both as to quantity 
and quality; almost 5000 letters were 
received from Latin American listen- 
ers during 1954. Runs 2300-0230 on 
9.550; uses English, Spanish, Portu- 
guese. Manager said: “We are always 
glad to receive reception reports from 
listeners in this country (USA), and 
each one is answered with a verifica- 
tion card.” - 


Acknowledgment 
Thanks for the FB reports, Fel- 
lows—and keep them coming to Ken- 
neth R. Boord, 948 Stewartstown 
Road, Morgantown, West Virginia, 
USA. ‘er K.R.B. 
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RADIO & TELEVISION NEWS 


New TV Circuits 


(Continued from page 62) 


pentodes were used as vertical output 
amplifiers. An example of this was the 
use of the 6K6 in 630 sets. In all in- 
stances, however, these tubes were 
used as triodes in order to get good 
linearity. Now, the pentode amplifier 
has been modified so that the advant- 
ages of gain and power output of the 
pentode are maintained with sufficient- 
ly good linearity. The major applica- 
tion of this system is in low cost re- 
ceivers using a single half-wave recti- 
fier for the low-voltage power supply 
therefore operating on only +130 volts 
By using a pentode, the vertical deflec- 
tion coils can be driven sufficiently 


even for a 21-inch picture tube. This 
same performance could only have 
been obtained with special triodes 


connected in parallel. 

The circuit shown in Fig. 2 is used in 
the RCA KCS89A and similar models 
and employs a 6AQ5 tube. Other RCA 
models use 6K6 tubes, and other manu- 
facturers employ a variety of pentodes 
including the 6W6, 25L6, etc., in simi- 
lar circuits. For the circuit in Fig. 2 
the “B+” is about 300 volts, but in 
the new Emerson and Muntz models 
the pentode vertical sweep output 
tube operates from the 130 v. “B+.’ 

In examining the circuit of Fig. 2 
we find that the plate of the vertical 
oscillator supplies a saw-tooth signal 
to the grid as well as the plate of the 
output amplifier, the 6AQ5. In other 
words, negative feedback is used here 
to improve the linearity of the pen 
tode amplifier. Neither the height nor 
the vertical linearity controls are 
novel, but the R-C combination going 
from the plate of the 6J5 oscillator to 
the 6AQ5 plate and cathode merit 
some study. Note that the cathode 
is bypassed by a 50 fd. capacitor, but 
a small 60-cycle signal will appear at 
the cathode due to the 150,000 ohm 
resistor and .1 efd. capacitor 

The waveshape appearing at the 
plate will be integrated and will not 
be the same saw-tooth signal as the 
grid receives. The effect of this is to 
vary the plate voltage at the same 
time the grid signal varies in such a 
manner as to overcome the nonlinear 


plate current characteristic of ihe 
pentode 
Fig. 3. Vertical deflection output cir- 


cult used by Sylvania in its model 386B. 
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ITSTANDING for HIGH FIDELITY! 


TUNERS 


and 


= COLLINS... 


AUDIO PRODUCTS CO 


= — | 
FMF-3 Tuning Unit $15? 


with APC $18.75 


The best for FM. The most sensitive 
and most selective type of ‘front end” 
on the morket. 6 to 10 microvolts sen 
sitivity. Imege ratio 500 to 1. 6/6 
tuned RF stage, 6AG5 converter, 6C4 
oscillator. Permeability tuned, stable 
and drift-free. Chassis plate measures 
6'/2''x42 in combination with the 
1F-6 amplifier, the highest order of 
sensitivity on FM can be attained 
Tubes included os well as schematic 
and instructions. Draws 30 ma. Ship- 
ping weight FMF-3; 2/2 Ibs. Die! ovail- 
eble @ $3.85 


1F-6 Am olifier 


6 Tubes. Shipping Wet. 3 Ibs 


FOR USERS OF 
COLLINS TUNERS 


Receive $5.00 credit toward the new 
FMF-3A front end! Mail us your old 
front end with $13.75 and we will 
send you the new, improved FMF-3A 
with A.F.C., or, remit the full amount 
of $18.75 and when we receive your 
old unit in return a check will be 
mailed you for $5.00. 


WHEN YOU THINK OF 


AM-4 Tuning Unit $2450 


Tops in AM seperhet performance! A 
3-gang tuning condenser gives 3 tuned 
stages with high sensitivity and se 
lectivity. Assembly is completely wired, 
tested ond aligned ready for imme 
diote we. Frequency coveroge 540 KC 
to 1650 KC at a@ sensitivity of 5 micro 
volts. Tubes 68A6 RF amplifier; 6866 
converter; 6BA6 IF omplifier and 6AT46 
detector. Draws 30 ma @ 220 volts 
Mounts on ao chotsis plote measuring 
47% Shipping weight 2/2 ibs 
Die! aveileble ot $3.85 


TUNERS 


$55 


with APC $58.50 


The FM-11 tuner is available in kit form with the 
1f Amplifier mounted in the chassis, wired and 
tested by vs. You mount the completed RF Tuning 
Unit and power supply, then ofter some simple 
wiring, it's ell set to operate. 11 tubes: 646 RF 
amp, 6AG5 converter, 6C4 escilleter, 6BAG tet IF, 
(2) 6AU6 2nd and 3rd IF, (2) GAUG limiters, 6ALS 
discriminetor, 6AL7-GT devble tuning eye, 5Y3-GT 
rectifier, Sensitivity 6 to 10 microvolts, less then 
Ye of 1% distortion, 20 to 20,000 cycle response 
with 208 variation. Chassis dimensions: 12!" 
wide, 6 deep, 7” high. Illustrated manvel sup- 
plied. Shipping weight 14 Ibs. 


FM Tuner Kit 


FM AM Tuner Hit FME.3 Tuning Unit 
with AFC with AFC 
AM.4 Tuning Unit 


fm Tuner Ke 
| with AFC 
fF 6 Amplifier 


city state 
bee weights, odd pping cow 4 
Mersey Order 1) 


ere! emeccr! enciored & Chet 
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Remember 


‘QUALITY CANNOT: BE UNDERSOLD 
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2-tubes. Booklet, full instructions, 
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Fig. 4. A dual triode is used by CBS-Co- 
lumbia in its models 1601 and 1602 as a 
vertical oscillator and output amplifier. 


Some other receivers avoid using 
any feedback but, instead, use a very 
special output transformer which 
helps linearize the sweep. An exam- 
ple of this is shown in Fig. 3 where 
a 6L6 is used as a pentode with some 
cathode feedback provided in the verti 
cal output transformer. It is possible 
by using high current tubes, such as 
the 6L6, and such special output 
transformers, to operate the pentode 
on a sufficiently linear portion of its 
characteristic. 

Still another circuit employing a 
pentode is used in the new Muntz re- 
ceivers. Here the pentode output am- 
plifier also doubles as the oscillator. A 
25L6 is used in this circuit which is 
reminiscent of earlier Muntz models 
in its economy 

Good stable performance is claimed 
for the new vertical oscillator-output 
amplifier system shown in Fig. 4 and 
used in the latest economy model of 
CBS-Columbia. A dual triode is used 
in a combination multivibrator and 
output amplifier. Feedback from the 
output to the oscillator input and feed- 
back from the oscillator plate to the 
output cathode yields good stability 
and maintains a linear sweep output. 

More and more manufacturers are 
adopting the new 90 degree deflection 
picture tube which permits a shorter 
chassis. In addition, many of the pic- 
ture tubes used are aluminized 

Selenium rectifiers will again be used 
by Emerson after a long absence, and 
are being abandoned by Philco also 
after long use 

Some other novel circuit features 
may be coming up during the course 
of 1955, but at the time this article 
was written the major emphasis in TV 
receiver design is on manufacturing 
economies, parts and circuit reliability, 
and troublefree performance In a 
way, the paucity of new circuitry in- 
dicates that the TV industry has found 
satisfactory circuits and is now work- 
ing to perfect them rather than blaze 
new trails. The outlook for color TV 
is quite different Here the circuit 
engineers are having a field day and 
each successive simplification brings 
still more simplification with it. A good 
example is the new 28-tube RCA color 
set, described elsewhere in this issue. 
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Servicing Auto Sets 


(Continued from page 67) 


We 


ded 
This will result in a blown f 
3. If the set is rated at about 8 am- 


(see Fig. 3), causing a short 


use 


peres and drains 10 or more amperes, 
the buffer, or timing, capacitor con- 
nected across the secondary of the 
power transformer is shorted. 


VM bits of information 
ou can lick the majority of your 
ervice problems. What follows is in 
the nature of a dividend. 

Usually, low volume in a receiver is 
caused by a weak tube or a partially 
shorted or open antenna. The antennas 


Vith these three 


in car radios make connection to the 
et proper through a low-loss lead, a 
ery thin wire to reduce capacitance 


n this circuit. Excessive swinging of 
this lead will frequently cause the wire 
t Check for continuity to the 
top of the antenna with an ohmmeter; 
also check from antenna to ground for 
In the latter case, if 
the reading is very low, check the 
iit diagram to make certain that the 
not have of its ganged, 
perme ability-type tuning coils connect- 
ed directly to ground before suspecting 
that the antenna is shorted. (See Fig. 4.) 

Occasionally, you may find that the 
tubes in the set are blowing for no ac- 
In the modern auto- 
mobile, the generator delivers about 7.4 
olt 


o break 
i possible short 
cir- 


t does one 


countable reason 


If the automobile voltage regu- 


lator, a 2- or 3-coil relay affair, is 
defective or possibly has a loose con- 
ection, or the automobile battery is 
defective, this voltage will go to the 
tubes and blow them 


For a quick method of localizing any 


other trouble, go to the power output 
stage Pull the tube from its socket 
If continuity to the speaker exists, a 
click should be heard. Of course, if 


the output is push-pull, try both tubes 
Then proceed to the detector, repeat- 
If continuity to the 
the click should be 
having gone through a stage 
of amplification. In a similar manner, 
proceed through the remaining stages, 
i.f. amplifier, converter, and r.f. ampli- 
fier. If the clicks become louder each 
time, the trouble lies ahead, probably 
somewhere in the antenna. Otherwise, 
you will reach a stage where 


ing the procedure 
Spe iker 
loude r, 


exists, 


the click 
disappears. That is the stage to check 
Fig. 2. Auto radio rectifier circuit 
using an 0Z4 gas rectifier. Ccpacitor 
C, is the buffer which aids in the 
transfer of energy from the vibrator 
to the transformer and also helps to 
absorb some of the high voltage tran- 
sients present at the vibrator points. 
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MelIntosh Circuit guarantees a new standard for low distortion — 4% 
harmonic, 20 - 20,000 cycles, even at full power output! Hum and noise 
full 


listening enjoyment 


(90 db 


new 


level — inaudible 


formance assures 


crafted by amplification specialists for lifetime satisfaction. 


nothing like the McIntosh. 


McINTOSH LABORATORY, 
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Servicemen ¢ Technicians ¢ TV Dealers 


Quick continuity check, no shock 
hazard. Also voltage indicator when 
line cord is shorted. No switches 
or instructions merely plug in 
any TV tube, also used for AC-DC 
RADIOS and PORTABLES 
Carried by teading Jobbers 
write for Information TODAY! 
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below 
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Write today for complete specifications 


INC. 


5 WATT 
| 
The new McIntosh power MC-30 $143.50 
amplifier MC-30 is unequalled for quality 
reproduction of high fidelity sound. The basically different, patented 


output). This outstanding per- 
fatigue. Quality 
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Fig. 3. Typical auto radio vibrator 
with the case removed. Welding of the 
contacts is one of the three most com- 
mon sources of auto radio trouble. 


Manufacturers’ diagrams, with their 
resistance and voltage readings, will 
help you here. 

Simple enough, isn’t it? In 24 years 
of automobile radio servicing, during 
which an average of 25 car radios a 
week was checked, one service tech- 
nician found it necessary to replace 
only two power transformers during 
all that time. 

As to service charges for removing 
and testing a set, they will range from 
$2.00 to $8.00 depending upon the diffi- 
culties encountered in getting at the 
chassis. 

This article has not attempted to 
delve into any of the intricacies of au- 
tomobile radio servicing, being pur- 
posely limited to a discussion of ele- 
mentary faults. It was simply intended 
to bring certain bread-and-butter facts 
to the attention of the service tech- 
nician who has not previously been 
aware of them. So remember the three 
major sources of trouble given at the 
beginning of this article, or paste them 
where you can refer to them quickly, 
and go out and get your share of the 
automobile radio servicing business. 
And if you should be that one-in-a- 
million service technician who happens 
to get that 50th (or unusual case) on 
your first call, don’t despair. The other 
usual faults are lurking there in the 
background and will follow along—and 
often enough to make your investment 
of time a profitable one -~O- 


Fig. 4. Partial schematic of an auto 
radio whose antenna is connected di- 
rectly to ground through a tuned coil. 
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The products described in this column are for your convenience in keeping up 
to-date on the new equipment being offered by manufacturers. For more com 
plete information on any of these products, write direct to the company involved 


“NUCLIOMETER™ 
Radiac Company, Inc 


New York 17, N. Y. is now 


The 
Ave 
ing a new type of multiple geiger tube 


4189 Fifth 
offer- 


count rate meter 

tection where 

required. 
Known as 


for radioactivity de- 
extreme sensitivity is 
the “Nucliometer,” the 
instrument incorporates 24 
tubes for use in geophysical 
pecting from a low-flying airplane, a 
moving vehicle, or on The ex- 


Fg 


sensiti\ of the 
makes hed applicable for 
locating deeply-buried deposits of ura- 


pros- 


foot 


treme cluster ol 


tubes unit 


nium, oil-bearing stratigraphic traps 
and minerals such as gold, silver, cop- 
per, lead, etc. which are often associ 
ated with uranium in natures 

The instrument is available with 
either 24 standard beta-gamma geige1 
tubes or with bisrnuth coated cathode 
geiger tubes. 

SHEET METAL BRAKE 

Of interest to hobbyists and service 
technicians who do custom work is the 
new sheet metal folder being offered 
by Television Accessories Co., Box 
6001, Arlington 6, Va 

This A B Parker-designed unit 
forms angles, brackets, channels and 


a 


used 
handle 
steel up 


when 
will 
brass, or 


even chassis and brackets 
with attachments It 
aluminum, copper, 
to 18 gauge by 24 inches wide. The 
brake clamps in any workshop vise 

For additional details on this British- 
made unit, write the U. S. representa- 
tive direct, Dept. 87 


SERVICING KIT 
A printed circuit servicing kit for 
dealer-technicians has been introduced 
by Admiral Corporation, 3800 Cortland 
Street, Chicago 47, Illinois 


March, 1955 


geige r 


The kits have been introduced be- 
cause most of the chassis in the com- 
pany’s 1955 line use printed circuitry 
The kits contain a resinous lacquer (to 
protect the circuit from moisture and 
dust accumulation), a solvent for the 
lacquer, a solder that lends itself to 
use by service technicians in repairing 
printed circuitry, two special hand 
tools developed by the company for 


servicing printed circuits, and a service 
manual 


WOBBULATOR SIGNAL GENERATOR 

Canoga Corporation, 5955 Sepulveda 
Blvd., Van Nuys, California is now 
offering an improved version of its 
wobbulator signal generator 

Fast and easy to use, the Model 
an integral unit combining a 
swept frequency signal generator with 
a built-in oscilloscope. The new model 


new 
705 is 


has a frequency range from 2 to 1000 
me. and offers continuous single-knob 
tuning with calibrated dial. Featuring 


an all-electronic sweep circuit, it is pos- 


sible to sweep in frequency any band- 
width of 100 mc. or smaller. The am- 
plitude variation is less than .01 db/mce, 


For complet: 
this unit, write 


information 
direct to the 


regarding 
company 


DELAY LINES FOR COLOR TV 
Advance Electronics Co., Ince 
Highland Ave., Passaic, N. J. has 
veloped a new “High-Z” 


451 
de- 


miniature 


delay line especially for color television 
applications 

Meeting the requirements for high 
impedance, low attenuation, and es- 


sentially linear 
for color TV, 
plifiers, etc., 
weight of 
6%" long y%," 
than 6 ounces 
The 1800 ohm characteristic 
ance is a definite advantage in 
amplifier circuits because 


phase characteristics 
oscilloscopes 
the 


these 


pulse 
physical size 
delay 
diameter, 


am- 
and 
than 
less 


lines is less 
and weig! 


imped- 
video 
high amplifi- 
cation and less power consumption for 
high signal level can be 
For 


achieved 


the types of delay lines avail- 
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x " able, along with information on the 
ry ’ 4 Tx : ry time delays, write the company direct. 
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element shorts, leakage, open circuits, 


DON'T BUILD AN grid cut-off, gas content, and probable 


AMPLIFIER! r useful life. It restores emission and 

eee brightness, removes shorts, and repairs 

CHEAPER TO BUY THIS! | | open circuits. by) 
Further information and literature 

Tit, SS ToAxt iy on this unit are available from the 


coupled cascode eath-follower input and phase 
splitter for push-pull 1 2AU7 driver. Two 6V6GT company. 
ultra-linear output circuit with specially designed 
screen-grid-tapped super-hi-fi hypersil output 


<frmr. Overall voltage feedback phased so can ALLIANCE ROTATOR 


not oscillate plus overall current feedback for in 


| 
finite speaker damping, plus two feedback loops The Alliance Manufacturing Com- 
from output to driver to completely cancel phase a Ti 
shift in the only coupling capacitors used. Pot pany, Alliance, Ohio is now in produc- 
balancing thru drivers, with meter pin jacks plus P t. " oon. . > 
ditto for output. Outputs 4, 8, and | tion on a new, low-priced “Tenna-Ro- 
watt average, 14 w. peak Less than 1 & - ” a 
10 w. Harm. Dist. less than 01%. Virtually flat | tator,” the Model K-22. 


2 cycles to over 100,000 cycles! Built-in Featuring a fingertip control bar 


5Y3GT power supply With schematic Chrome- . 
plated chassis. 44/2"x144/2"x5" high overall, Sat which rotates the antenna in one di- 


isfaction guavemtendi $69 50 
Only oe . 


PREPAID—Mo shipping costs! 
(Me Velume contre!, tone controls, or preamplifier) 


PENTRON TUNER FOR ABOVE AMPLIFIER 


contains volume control separate bass 
~centrols « phone preamp with 3 equal 

.. performance professions! quality 
id RF. Suv for 30db quieting 


s seater switeh chooses 
rM AM crystal phor or mage 


sh, out Friyw heel tuning "Tiruminated 
amy oe Ey Be ee pane! ideal for built-in jobs 
ond ealy $89.95 

PREPAIC! He shipping coet! 

SPECIAL COMBINATION PRIZE! 
AMPLIFIER AND TUNER, , 
BOTH phone wey ONLY $ 149.50 
oe 
A Miracle in Hi-Fi at Low Price! 


PENTRON'S 


Sensational New 

CT-1 Recorder ‘ 
MONOMATIC single- | rection when pressed on one end 
—w— > and in the opposite direction when 
pa Ly ny a, Saoers | pressed on the other, the new unit 
and backward (dual consists of a rotator unit, fully en- 


Instantaneous automatic breaking on | . 
Fast forws fast rewind, Flutter closed in a split die-cast zinc housing 
leas than 0.5% at 7* ‘. Exclusive new heads 


Fwe-hear capncity. fm attractive S-tene lenther and a streamlined control unit encased 
at fy EE FS $9950 | in a modern plastic case. The unit is 
PREPAID! Mo shipping cost! mounted on the antenna mast and the 
All_cther models ia stock and shipped propeld control box is placed on or adjacent to 
the receiver. 

An automatic center disc signal 


PROSPECTORS! | light indicates when limit of travel in 


IF YOU ARE GOING TO HUNT FOR URANIUM either direction is reached. Speed of 
STOP KIDDING AROUNI LOOKING a ‘ 
CHEAPEST UNIT YOU CAN BUY! i ‘ the unit is approximately 2 rpm 
ness, it pays like anything to GET THE BEST— 
AND THESE ARE THEM! 
FREE! With order, 143 p. book with full color INTERFERENCE-INTENSITY METER 
illustrations on uranium prospecting | Stoddart Ai uft R 1di OC I , 
| Stoddar rere adw 0., ne 
MODEL Att—The “Scintillator” Tn “were les 
is Gin, Geta aacenenhte Getatll 6644 Santa Monica Blvd., Hollywood 
ot Counter. Many times more 38, California is now offering a radio 
sensitive than Geiger Counters 2 . . . “ . 
Lightweight, simple to operate, De- interference-field intensity meter for 
tects rept o © « " 
wong Bp Ry A hw the accurate measurement of field in- 
ditions. Primarily for URANIUM de- > ~< " ale + “by. 
tection, | Shockproof,  Waterproot, tensities ~ — and r.f ae 
Tropicalized. t ces W e "equency ‘ange oO 
SPECIFICATIONS an ithin t requency rang 
.8° x 13° 20 to 400 me. 


ox weight soos Re The Model NM-30A covers the fre- 
Ranges | nev r thich ine —T . 

Ss.’ .28, (6, 2°6 ‘ands MR/MR $49500 quency range which includes such im 
Price ‘complete, PREPAID portant services as television, FM, in- 
ALL OTHER PRECISION RADIATION peresvess '~ 
STOCK (INCLU ney COUNTER LOW AS $29.95! —————— ——————— ——- = 
WRITE FoR cat Lo6. 


$45.00 HI-Fl HEADSET AT $7.95 


ular grooved plastic fire cones with voice 
in epeskers end pedded chamois ear muffs 
for correct 


we recommend! GET A PLEABANT 


p nnn’ i info on apeeier Speaker cabinet 
recor aye 
Suare sa ar THe ‘Prices! 


finest 
with 
fabric cord with phone tips Shee. wt. & the.) 


POWER FROM THE SUN 


rand new devel mt, brand new units (not surplus). 
Thumbnall size SUN BATTERY pute out 2 ma into 
oO ohms in ann te | sunlight Series peralle! them 

reater output, With data sheet. .61.98; 3/$6.00 


an BABY WINCH 


° A <n Highly versatile ‘ ternational broadcasting, transporta- 
© 0i0/' yg Ag i | tion, aeronautical, industrial, amateur, 


rota. 
6 { +... tor, or any other use which re 
qu ~ speed, hi 
1B) graben get snes and many others. 
Hes two output drives One te . ‘ . 
sprocket-toothed wheel, other is Radio signals or interference, either 
ratchet coupled cable drum. Both 


o-'Sen no irene by ctecwie qptaning. radiated or conducted, may be meas- 


AC. Complete with » simple instructions. NEW. $8.98 ured through the use of accessories 


6. L. ELECTRONICS, INC. which are available for the equipment 


905 S. Vermont Ave., Los  Angotes 6, Cai Sine wave, pulsed rf., impulsive, and 
Pinimum ney $2 o2-f2 Tota! Deposit Meavired | ee 
All Prices Rosies, taitt Buyers hos Salce random noise may be readily meas- 


“. 7 T | 
ev om ous waning cis ured. The unit may also be used as a 


ROCKBAR CORPORATION, DEPT.BC-5 
215 East 37th Street, New York 16, N, Y. 


Please send complete description of the 
Axiom 80 and other Goodmons tlovd 


speokers 
Nome 


Address 


My Deoler ts 
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TravElectric 


CONVERTERS 


Provide 


House Current 
Anywhere 


from battery in car, truck, boat. At the 
beach—picnic grounds—et cabin—on trips 
— anywhere! 
Easy! No installation! Just plug Trav- 
Electric into cigar lighter on dash. 

Trav-Electric Operates: 

* Tape Recorders © Dictating Machines 
* Electric Shovers Small Electric Drills 


. 
© Radios ® Portable Phonographs 
© Soldering Irons © Etc., etc., ete. 


6 Models—I0 to 100 Watts 


—o size for every need 


“MIDGET 


Model 611160 
10-15 Watts 
About as small asa 
pack of cigarettes 


$11.95 LIST 


. 
“JUNIOR” 
Model 6-110 
118 Cycle—30-40 Watts 
$12.95 LIST 
"SENIOR" 
Models 6-1160 
Size 2," 1 21/4" « 4." 
36-40 Watts 
$15.96 LIST 


"MASTER" 
Model 6-51160 
40-50 Watts 
Size 4 «5° 2 6 
$27.50 LIST 


Model 6-71160 
(Shown at top of ad) 


aft? - 
DICTATING MACHINE 


LLECTRIC SHAVER 


—and now, the "CHIEF" 
New—just out—Model 6-8! 160-—75-100 
Watts—automatic on-off switch— 
$49.95 LIST 
See your Electronic, Hardware, 
or Automotive Jobber or Dealer 


Terado Company 
Designers and Mfrs. of Electronic Equipment 
1058 Raymond Ave., St. Pau! 14, Minn. 

In Canada Write i » Corp.. Ltd 
King Sf le S o 28, Ont 
Export Sales Division: Scheel international, Inc. 
4237 N. Lincoln Ave., Chicago 18, Ill., U.S.A, 
Cable Address—-Hershee! 
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two-terminal frequency selective volt- 
meter. 

Printed circuitry and miniaturiza- 
tion are incorporated in this equip- 
ment. This results in a smaller, lighter 
weight, more compact unit. The in- 
strument will operate from either 105 
to 125 volts or 210 to 250 volts a.c. 
single phase and at any frequency be- 
tween 50 and 1000 cps 


PRINTED CIRCUIT I.F. DECK 

The Allen D. Cardwell Electronics 
Products Corp., 97 Whiting Street, 
Plainville Conn. has announced the de- 
velopment of a new printed circuit Lf. 
strip, the PC-4. 

This low-cost component is designed 
for use in monochrome television sets 


having a sound carrier if. of 41.25 me. 
and a video carrier if. of 45.75 mc. 

The unit combines established printed 
circuit techniques with progressive cir- 
cuit design. It can be supplied with 
base and coils fabricated of XXXP Phe- 
nolic or in cases where maximum elec- 
trical and mechanical dependability 
are required, of Epecard II, a new 
laminate with extremely low-loss and 
high strength developed by the com- 
pany 


REJUVENATOR-TESTER 

TeleTest Instrument Corp., 31-01 
Linden Place, Flushing, New York has 
combined two servicing instruments 
into a single compact, portable instru- 
ment 

The new unit wili both test a CRT 
and rejuvenate it. Known as the “Re- 
juva-Tester,” the instrument checks 
the CRT for inter-element shorts in 
both hot and cold conditions when 
used as a tester and rejuvenates by 
removing contamination from the cath- 
ode surface and correcting gassy pic- 
ture tubes. 


VIDEO SWEEP GENERATOR 

Tel-Instrument Company, Inc., Car]- 
stadt, New Jersey has announced the 
availability of a new video sweep gen- 
erator, the Type 1106. 

Designed for the observation of fre- 
quency vs amplitude characteristics 
of wide-band circuitry and suited for 
color television video test purposes, the 
new unit has a wide video frequency 
sweep of 50 ke. to 6 me. with uniform 
output adjustable from 1 millivolt to 2 
volts peak-to-peak into a 72-ohm load 
from a source impedance of 75 ohms. 
Front panel switches control a maxi- 
mum of 10 optional crystal markers, 
each of which is furnished to cus- 
tomer specifications 

The beat frequency of 50 kc. to 6 mc. 
is produced by mixing the frequencies 
of two oscillators, one fixed and the 
other having extremely linear incre- 


* GRIP-R fool and utensil holder 2 


, Holds Anything With or Without Hendies 
Hobbyists, Supply Stores 
Flexible spring with apapeite clips—srips 
tools of various sizes and shapes, with or with- 
out handles. Holds smallest drill bits or taps. 
Keeps your valuable tools fom etting lost 
by rolling off bench. GRIP-R will pay - it- 
self in no time at all. Will not meena your 
tools. Made for fast manipulation—for work 
bench, table, wall, or may be mounted in 
series. Finished in baked hammered enamel. 
Size: 18°x2 %" wide. Price each $1.29 shipped 
prepaid. Money Back Guarantee. 


SEARLE OF CHICAGO pr 
216 West Jeckson Bivd., Chicage 6, tl, 
eeseeeeeceseeoeeeeeeeeeee 


Small Advertisement——But 


LOWEST PRICES IN THE WORLD 
#630 SUPER DELUXE 31-TUBE TV KIT 


You ow we & COMPLETE SET OF PARTS AND TUBES 
Everything needed is included with easy to follow step- 
by-elep ‘INSTRUC TIONS (less CRT and wire) 


Slashed to 


TV WIRE & SOLDER KIT, tor any Set 

PULSE KEYED AGC KIT, «a: " 

ns ee CRT MOUNTING ‘BRACKETS . 

5” PM SPEAKER, alnico loz magnet - 

AUTO SET. underdash fits any Car, complete «-- 
AC-DC SUPERHET RADIO, comp) ready to play 11.19 
HI-Fl AM-FM TUNER, i0  tune pliter.... 44.38 


Brooks LIFE-SIZE TY RT er rene. 
for bullding any £630 $425 
postpaid 


50¢ 


postpaid 
25° 

postpaid 
Catalog mailed on request 


BROOKS, 84 Vesey St., N. Y. 7, N.Y. 


HINTS FOR SETTER SERROaMANSS 
on your 2630 TV receive 


Brooks CASCODE MANVAL, 
install Caseode Tuner in ar 


how to 
make 
TV Set 


RCA MI-2415 SOUND 
POWERED PHONES 
NEW EXPORT PACKED 

’ rubber covered 

wees to talk ewiteh are light 

hy: ivel boom 

that can be moved to any position 

in front of face. Press to talk 

ewiteh clips on jacket front can 

be locked in on position 


NO BATTERIES SC 


just connect to two conductor wires 
ever mile or longer. 


Brand new $1395 Ea. 
Gov't Cost, $62. Shipping wt. 4 Ibs. 
PLUS THESE EXTRA SPECIALS 
TY PICTURE TUBES i4DP4 $16 rr i6nrd 
rand new. Guar 
t, Syl _ 
MICROPHONE SHURE TOTA & S ts 
wire qt Ly, Ek - W.E. 1200 
RM-290A / DVAS cane 
Test say * 236" for “ac. DC ar . 
Inctude postage wi ith order 


McCONNELL'S eae MANTA 


18.95 
Ne 2.95 
14.00 3.96 

3.95 


MORE JOBS 
than graduates 


Demand for our engineer 
ing graduates exceeds supply 
ectrve placement Study in this world-famed 
college established 1884. Quarters start March, 
June, Sept., Jan. Approved for Korean Vets. 


Bach. Sci. degree in 27 months 


Complete Radio Eng. courses TV, UHF and 
FM. lso Mech., Civil, Elec., Chem., Aero, and 
Adm fe Bus "Adm., Acct. Small classes. Well 
equipped abs. Modest costs. Prep. courses. Write 

? Jean McCarthy, Director of Admissions 
for Catalog and Campus View Book. 


1) TRI-STATE COLLEGE 


t a 1635 College Avenue, Angola, Indiana 
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mental frequency characteristics. The 
resultant signal is amplified and made 
available at the output terminals 
through front-panel attenuator con- 
trols. Attenuation from 0 to 63 db is 
accomplished by a push-button attenu- 
ator with 20 db, 20 db, 10 db, and 3 db 
steps, in addition to a continuously 
variable 0-10 db attenuator. 


HEATH SCOPE KIT 

The Heath Company, Benton Har- 
bor, Michigan is now marketing the 
second of its three new scope kits 
which will be introduced to the line 
this year. 

The Model OM-1 is designed espe- 
cially for service technicians and for 
all general oscilloscope applications. 


The new twin-triode sweep circuit 
operates up to 100,000 cps, it employs a 
full 5-inch 5BP1 cathode-ray tube, has 
a none -step frequency-compensated in- 
put attenuator, and push-pull deflec- 
tion amplifiers. 

In addition the new unit uses printed 
circuits to reduce assembly time and 
provide constant circuit performance. 
The kit is characterized by the com- 
pany’s new color and knob styling. Full 
technical specifications and price in- 
formation are available from the com- 
pany on request. 


INTERFERENCE FILTER 

JFD Manufacturing Co., Inc., 6101 
16th Avenue, Brooklyn 4, New York 
has introduced a new device which elim- 
inates television interference caused 
by adjacent channel and spillover sig- 
nals. 

The new interference 
rently available in two models; the 
No. WT26 for channels 2-6 and the 
No. WT713 for channels 7-13. The 
unit is not designed to handle co- 
channel interference problems but its 
35 db attenuation factor does provide 
a solution to adjacent channel and 
spillover problems. 


filter is cur- 


TINY TV “STATION” 

The Communication Products Divi- 
sion of Allen B. Du Mont Laboratories, 
Inc., 750 Bloomfield Avenue, Clifton, 
New Jersey has developed a new tele- 
vision “station” the size of a cigar box 
which sends clear, sharp, closed-circuit 
television pictures by cable to screens 


of standard television receivers. 
Especially for industrial television 
use, the “Tel-Eye” has been redesigned 
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MICROPHONES 
Aerotynamic 
Velociry 

Pressure 
Announce 
Miniature 


INTERCOM SYSTEMS—Time and 


SPEAKERS— Both portoble and 
fixed. For indoors or ovt, calling 
or woll, 


AMPLIFIERS—for off types 
public addres systems 6, 15, - 
ond 50 watts. 


PORTABLE SOUND SYSTEMS 


RCA MATCHED 
SOUND PRODUCTS 


HELP YOU TO 


Do the job right 
the first time | 


Then your net profit is really met. 


The performance of every RCA com- 
ponent is backed by more than 25 
years of engineering research and the 
development of professional audio 
equipment—equipment you can sell 
and install with confidence... and 


top profit. 


Look over the likely prospects in your 
neighborhood ... night clubs, restau- 
rants, dance halls, arenas, hotels, fair 
grounds, parking lots, supermarkets 
—all are interested in sound amplifi- 
cation for business or entertainment. 
Then take your specifications to your 
RCA Distributor. He has every item 
you need for any sound installation. 
One stop, one quality—RCA, The name 
that’s known the world over. 


SOUND PRODUCTS 


RADIO CORPORATION 
of AMERICA 


Engineering Products Division, Comden, N J 
in Canada: RCA VICTOR Company Limited, Mentree! 


eR ee 


$ CUT COSTS 


oe & 


CHECH OUR PRICES ON 


Brended tubes—querenteed one yeor. All tubes 


individually boxed. 
*Because of the tremendous 
summer offer, 
a limited time only 


FREE—BANKERS APPROVED PEN 


WITH EVERY ORDER 


SPECIAL—_New—-Jan 39 foe —25 


NOWw* 


response to 
thie sale ia being extended, for 


pes or 


Price Type 
12AT? 
12AU7 
12AVv7 
12BA6 
| (2866 
128H7 
128A) 
128K7 
128N7 
128@7 
19866 
758406 
2516 
3514 
owe 
36725 
SoL6 
0723 


Type Type 


sé 


ssseeee 


ceazssts 


> 
- 
S 


our 


sises 
seze 


Tubes net listed take 75% off fiet 


TERMS: 25% with order, telence ©.0.0D 
over 615.00 with fell remittance, prepeid 
in Continents! U.5.A Prices subject 
without notice. Minimum order $16.00 


more 


2% discount 
on orders over $60- 6% ever $76 10% over $128 


Cnedere 
te you 
change 


GENEVA ELECTRONICS Of New York 12-06 A corons Avenue, Elmhurst 72, 6. ¥. 
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WHERE 


PERFORMANCE 


COUNTS 


specify these 34 400 ~ 


isolation transformers 


1-810-H 


‘Dimensions  —-- Weight 
1-806-H  24%"x4"x12" 
342 "x4"x1e” 


1.95 Ibs. 
2.4 Ibs. 


Write today for quotation 
on your special requirements, 


QD PcERLESS 


Electrical Products 


A DIVISION OF 


. 


ALTE 


Jf. 


so that it is much smaller and lighter 
than previous models. It is only 10” 
long, 6%” high, and 4%” wide and 
weighs 8% pounds 

The ““Tel-Eye” comprises a complete- 
ly self-contained TV broadcasting sys- 


tem and no intermediate units are 
needed between the camera and the 
receiver. It will operate from a stand- 


ard 117-volt a.c. wall socket and under 
normal room lighting conditions 

The company will supply full tech- 
nical details on request. 


TRANSISTOR TESTER 
Devenco Incorporated, 150 Broad- 
wev, New York 38, N. Y. has placed 
on the market a new and relatively in- 
expensive junction transistor tester 
which provides a rapid and positive 


| 


no a 


means of testing the current gain of 
any or p-n-p junction transistor. 

A front-panel selector switch allows 
rapid changeover from n-p-n to p-n-p 
testing. Designed for simplicity, the 
tester incorporates direct read- 
ing calibration by a single knob ad- 
justment with conversion from beta to 
elpha values by means of a simple 
table or curve, both of which are sup- 
plied with the unit 

The unit is designed especially for 
production line testing or for use in 
laboratories and _ service’ establish- 
The company will supply ad- 
ditional details 1. request. 


n-pen 


new 


ments 


PHONE PLUG ADAPTER 

Industrial Devices, Inc., Edgewater, 
N. J. has released a new phone 
plug adapter of molded nylon for civil- 
ian applications 

The plug end of the Model #1416 
adapter is a standard PJO55B insert. 
The female end accepts twin test prods 
of the standard phone type or .080” 
test prods. Compact size permits use 
in assemblies where operating space 
is at a premium. The unit measures 
3%” long by '%e" by %”. Complete 
specifications are available on request 
to the company. 


now 


TV SERVICE BENCH 

Baumker Manufacturing Company, 
3865 Summit Street, Toledo, Ohio has 
recently introduced a new service 
bench for television technicians which 
is said to eliminate virtually all chassis 
handling 

The bench is of wood and steel con- 
struction with a movable center table 
for quicker, more efficient, and safer 
work. It measures 72” long by 36” 


| 


RECORDING TAPE (Plastic Base) 
40%, OFF (NEW) 


@ 1200 ft. plastic tape with plastic reel included. 
y boxed 


e Each reel dividuall 

© Cholee of nationally famous ¢ quality brands 
auch as 
Reeves (SPN-12) 3.20; Audio (1251) 3.28; Seotch 
11i-A 26 Encore 3.25 Iriat Professional 


Face 211 3.30 
. REG! A 7.95 tape carrying case 
purchase of 12 new tapes 


tae oe ee. 2-2 & @ @@ 


incituded with 


USED RECORDING TAPE (PLASTIC BASE) 
ATTENTION: Radio 

ceeeieae. veerenie | 1.09 for 7°—1200 foot 
o al msere: We have .99 for 5°— 600 foot 
mit myter, "“pound- 59 jor 4”°— 300 foot 
plate.” *‘lifetime,”* 29 for 2°— 150 foot 
or “H.0." tapes and 

we will t 5 


ou puesent 1 mil myler or plastic tapes. 

ee eeeerkree eee fe @ 
USED “MYLAR” TAPE (1 Mil) 

(impact Strength 9 Times Greater Than Plastic Tape) 


1200 #. (7” reel)....2.59 
1800 f*. (7” reel)... .3.89 


New empty plastic reels in 
boxes for easy labeling ; 
10¢ 4 22e §& 24e 7” 
Protessional reel (2'4" hub) 


29¢ ea. EMPTY BOXES: 

” Se; 4”, 5”, 7” Se on. 
We carry all brands of new tape 
recording biank tape recorders 


ste.. at low prices. PLEASE IN 
LUDE SUFFICIENT POSTAGE 
COMMISSIONED ELECTRONICS CO. 


2503 Champlain St. N.W. Washington 9, DB. C. 


. 
‘ 


MOBILE 
AMPLIFIER 
IDEAL 
FOR 


CIVIL DEFENSE, POLICE, FIRE, 
GENERAL PURPOSE P. A. 


An extremely compact and durable 12 watt am- 
plifier for 6 and/or 12 volts. 2 inputs, one mike 
one phono. 2 output connections. 6 volt model 


list $89.95 
PLUG IN TUNERS 


— 


(oe 


AM FM — 

r SHORTWAVE 
Connect to any TV set, Hi Fi or PA Amplifier, 
or Tape Recorder in a few minutes. FM unit 


{only $13.95) will work in automobile and can be 
easily connected to car radio AM broadcast 
mode! $14.95. Balanced heaters no carrier hum 
Fractional power requirements 


Write for literature 


KUHN ELECTRONICS 


20 GLENWOOD CINCINNATI 17, OHIO 


ENJOY 3 COLOR TELEVISION 
FILTER SCREEN NOW 


Changes dull eye-straining black and white pictures 


into beautiful color tones attach. No tools 
used Heips eliminate glare € Send $1 
for sereen oe up 16 1 $i 50 
size 20 $2 size 21 $2.50 size 24 $3 size 27 

We pay postage except on C.0 orders. Satisfaction 
guaranteed inquiries from deaters aise welcomed, 


Zingo Products, Johnstown (9, New York 


RADIV Seerehn27 MONTHS 


Radio englii.ce a big feild you 
in ite-if you're good. tiet first Aan ‘ « at Indiana 
Tech Intensive peciallzed t ng trons 
ba in mathematic and elect sl engine ne ad 
vanced rad } ry and a e ni 
Modern labora es I r A 8.8. DEGREE 
1N 27 MONTHS in A naut a al, 4 k 
trical and Mecha a nei ‘ { 

appr i Ente Marct Ju Seg tw I> ” 
y mn part of your « } 
Wayne hil i ar tyin 


INDIANA TECHNICAL COLLEGE 


935 E. Washington Bivd.. Fort Wayne 2, Indiana 
Please send me free informat on Bb Engine é 
Degree in 27 months as checked 

Radio-Television (-) Aeronautical 

) Civil OC) Mechanical LJ Electrical 
Name 
Address 
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deep, and 36” high and has two deep 
drawers for 

The back panel is equipped with five 
switch, and a 
irrent is on 


tools 


double outlets, a master 


ifety indicator when « 


: 


When the switch is thrown, all test 
equipment is automatically turned off 
The panel comes fully equipped and 
wired, ready to plug in 


MINIATURE VARIABLE 
A new miniature variable capacitor, 
designed especially for transistorized 
has been announced by 
Camden 3, 


radio receivers 
Radio Condenser Company 
New Jersey 


The unit includes two variable sec- 
tions, both nested to a formed alumi- 
num frame with trimmers on the bot- 
tom. The shaft is available with pul- 
leys, flats, knurls, or slots - 

Spot Radio News 
(Continued from page 18) 
over the road expeditiously At the 
same time, train-to-train and ground- 


radio facili- 
such information 
ery of an over-heated 
hot box, on a passing train 
information of interest 
connection with 


to-train communication by 
tates interchange of 
as the 


journal, or 
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or similar and 
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train move- 
ments 
rail- 


systems 
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KESTER SOLDER COMPANY 
4235 Wrightwood Avenue * Chicago 39, IIlinols 
Newark 5, New Jersey * Brontford, Conedea 


SEE THE LATEST IN 


Electronics 


EQUIPMENT 


Newark’s 1955 Catalog 


dapendable woy 


EWARK 


ELECTRIC COMPANY 


Dept. 8-3 223 W. Madison, Chicage 6, Ill, 


Absolutely non-corrosive and 
non-conductive, KESTER 
“RESIN-FIVE” CORE SOLDER 
contains an activated type of 
resin that gives you that fast, 
positive action on all your 
jobs . . . including the most 
difficult 


WANT POWER 6 VERSATILITY? 


FOLLOW THE 
LEADER... 


6V and 


12V BATTERY ELIMINATOR 
and CHARGER #1050. 
KIT $29.95. Wired $38.95. 


* operates 6V and 12V auto radi for serv 
icing and sales demonstrati 

e charges 6V and 12V storage and Edison 
Batteries 

© operates mobile and marine receivers 
transmitters, boat lights, electr trair 
projection and other equipment 

SPECIFICATIONS 

e 6-Volt range: 0-6V (up to 20 Amp.) 
© 12-Volt range: 0-16V (up to 10 Amp.) 
* variactype transtormer tor continu 


ousl variable voltage adjustment 

. sade volts and amperes at same time 
on 4 separate meters 

¢ Transformer primary 
fully protected 


and secondary 


In stock at local jobbers throughout the 
world. Write tor tree Catalog ng5 


Precee 3% Seger of ew Coow 


wE/CO™ 


84 Withers Street 
Brooklyn 11, N.Y 
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Kit of 6 tools 
$2.60 
(suggested net price) * 


New Tool Kit 
simplifies cutting 
of control 


and switch shafts 


Centralab 
Shatftt-Kut Kit 


These tools are especially handy 
when you have to cut off a shaft, 
adapt a shaft and knob type, or 
pry out the slot in a Centralab 
“R"-type Front Fastatch Dual 
Control. Here's what you get: 


ie Getemonats . 
corben-steel, clamp 
that holds any shaft in a 
vise, firmly and without 
damage 


2. Fine-tooth, high-speed 
heck saw blede that has ex- 
tra-fine teeth (32 per inch) 
for a clean cut. 


3. Precision, half-round, 
needle file that is narrow 
enough to get inside the tu- 
bular outer shaft of a due! 


concentric. 

4, "A" -size drill that is just 
the right size to drill out 
those few special plastic 
knobs so that fit the 
inner shaft of a CRL Fas- 
tatech dual. 


5. AK~16 drill step that 
limits the depth of cut to 


the exact dimension required. 


6. Smell screwdriver that 


you can use to adjust set 
screw knobs, and to do many 
other jobs 


Ask your Centralab distributor 
to show you a Centralab Shaft- 
Kut Kit. See if you don't agree 
that it can be mighty useful to 
you in a hundred-and-one differ- | 
ent ways. Then buy one. 


Centralab 


A DIVISION OF GLOBE-UNION INC. 
9I0-C E. Keefe Avenve * Milweukee 1, Wis. 
s-Tes 


t 


lines on a 110-mile stretch because of 
excessive damage to pole telephone 
lines during winter weather. 

Another phase of electronics now be- 
ing explored by the roads is closed- 
circuit TV. Some of the possibilities 
involve inspection of under-parts of 
cars, procurement of car numbers in 
trains reaching or leaving yards, and 
facilitation of supervision in yards and 
other installations. Problems to be 
solved include visibility at night and 
operation under adverse weather con- 
ditions. 

Describing a recent instance where 
television helped to unravel an operat- 
ing problem, the report said that TV 
came to the rescue during the installa- 
tion of a new tower. It had been 
found necessary to take down a sig- 
nal tower that controlled movements 
into a passenger terminal. Another 
tower, which was to supersede the 
retired tower, could not afford a view 
of the entrance to a postal installa- 
tion, where switching of mail cars was 
intensive. The problem was solved by 
mounting a TV system where it com- 
manded the entrance to the post of- 
fice, enabling the operator in the sec- 
ond tower to watch these switching 
movements. 

Another application of electronics 
for rail use now being pioneered in- 
volves self-identification of trains. An 
inert coil on the train activates, in 
passing, a track installation which re- 
sponds by sending out a coded impulse 
of the frequency to which the train 
coil is tuned. Theorizing on the pos- 
sibilities of this approach, the report 
said that besides identifying the train, 
these coded impulses could be made to 
line up switches for the train's move- 
ment into the terminals and perhaps 
perform other tasks in connection with 
its arrival. 


ANOTHER NEW DFVELOPMENT in 
communications, now being studied 
from the standpoint of applicability to 
railway use, is the “compandor.” This 


device was developed to improve the 
intelligibility of speech transmission 
by increasing the signal-to-noise ratio, 
thus permitting operation of carrier 
channels over circuits that otherwise 
would be unsuitable because of exces- 
sive noise and crosstalk. Basically, the 
device consists of two units; a com- 
pressor at the transmitting end of a 
circuit to reduce the intensity range 
of transmitted signals and an expandor 
at the receiving end to restore the 
compressed signals to their original 
intensity range. Use of the compan- 
dor, it is felt, may result in consider- 
able savings in outside plant work and 
original equipment use, growing out of 
relaxed equipment design require- 
ments. 


WRIST-WATCH RADIOS, often called 
the ideal portable, if and when they 
ever reach a practical design stage, 
now appear to be close to a produc- 
tion point, thanks to the persistence 
of Signal Corps engineers at Fort 
Monmouth. 

Using three transistors, a 1000-1600 
ke. model has been built at the labs 
with a sensitivity of 50 microvolts; 
substantial enough to permit pickup of 
a number of stations in New York 45 
miles away. 

The receiver consists of one regener- 
ative radio-frequency stage and two 
audio stages. A point-contact tran- 
sistor is used in the r.f. stage, with 
regeneration being obtained by utiliz- 
ing a transformer, with feedback being 
controlled by proximity of two coils. A 
miniature capacitor (8 to 50 yssxfd.) is 
used for tuning. Audio amplification 
is obtained by a pair of p-n-p junc- 
tion transistors. A bead diode is used 
as a detector, and another is employed 
as a d.c. return. Power supply is a 
6.5-volt battery (%" x %”) consisting 
of five mercury cells (1.3 volts each) 
Battery drain is about 20 milliwatts, 
and battery life about ten hours. 

Although no antenna need be used 
in strong signal areas, a one-foot piece 


NEW TV GRANTS SINCE FREEZE LIFT 


Continuing the listing of construction permits granted by FCC since 
lifting of freeze. Additional stations will be carried next month. 


STATE CITY CALL CHANNEL FREQUENCY POWER* 
Alaske Fairbanks ll 198-204 ll 
Mississippi Peal” . .censtee 9 186-192 26.9 
Oregon Klameth Falls KFJI-TV 2 54-60 13 
South Dekota Rapid City — ....... 3 60-66 1.48 
Texas Waco KWTX 11 198-204 107.2 
NEW CALL LETTER ASSIGNMENTS 

STATE CITY CALL CHANNEL FREQUENCY 
Idaho Pocatello KWIK-TV 6 82-88 
Washington Pasco KEPR-.TV 19 500-506 


ERP = effective radiated power, kw.) 


ove det Call letters to be announced 


ae nv eee 


HIGH-ACTIVITY CRYSTALS 
at Bargain Prices! 


3 for $1.00 10 for $3.00 
< r pick! F frequencie 
y10.¢ o.¢f 0 - 6470 - 6¢ 
470 4690 270 0 sO ‘ 
3) me 0 ng. Made t 
Weste ble ‘ \ z unteed The 
be bargain ' 


Type A—s000 D« \ Wke. & A 
ooo 0000 ) 0001 

000 00 r ) 00 A 
Onty $.45 ea. 3 tor $1. 00 a . 
Type B—2500 DA \ Whe e 8 
000 0004 $.29 ea. 4 tor $1.00 

Type C—1250 PDA < al Cc 
00 O1-.025 $.23 ea. S tor $1 00 


NEW REPAIR PARTS FOR BC-348 


(Modeis H, K, L, BR onty) 
4 geng tuning capacitor S$ 1.95 
\ num front 5 el Ss 2.00 
I énad ra, afr itt i} 
insformer a Each $ 2.00 
‘ tal filter ; K ‘ tal. § 6.50 
C.W. Oscillator assemb $ 2.00 
‘1 Ke. Mounted Cry $ 2.75 
R.F. Unit Assemb n « $12.50 
D v me Contr $ 2.75 
Spinner tuning knob Ss .s60 
Ant., RF Det. and O f bands 
1 to 6. Per Band $ 2.00 
‘ plete Dial asserb S$ 9.95 
Variable Condenser Bargains! 
High Quallt | Geng Variable 
< le er ou ' fa 
, Extra righ 
cheled brass plates, in tite 
' ke this « @ally 
- t for ot ‘tw ‘ re 
eiver ‘ et ructor P/O 
BC. 26 ." ¥ 39 ‘each or 2 for $2.5 
UNF. « stator mmfd. per sectior rap 
oO. 8 ise aul tox 69¢ ca 3 ter $206 


EXPERIMENTER'S 


ITEM ~ 
ame heats 

‘ case and puses interior a 
ena blade te make of tact clos 


Fire Detector Unit. FI 
t er may be used in parallel 
nally un 


le a tor wee « 
ose ‘a. 3 fer $2.50 


Brand New G3 Type ft 0, 3° 
su e Bakelite © meter Ideal 
f ther ranges. Now 
rea O-1 ‘ 1M K move 
ment 10 ma full ale i 050 

$2.69 ca.; 2 for $5.00 


HIGH VOLTAGE OIL CAPACITORS 
All Top Brands 


Mid KV Price Mid KV Price 

50 $22.50 2 sO $37.50 

5 1.29 25 15 15.50 

02 & 2.65 25 20 17.50 

02 20 9.75 5 50 44.50 

025 50 26.50 ' 7.5 6.95 

025 /.02 50 4.50 {. 5 37.50 

i 3 95 2 5.5 9.80 

135 7.5 6.95 2 b 2.50 
9 CONDUCTOR CABLE 

A pec, CO 4 Weatherproof 0 t. Ne 20 

AWE tra oa 67 ed pre plasti« color 

i ik t i per ‘a 

. ‘ i Avaitlatle 

i " yf at ) per ft 

tr $io oo 


HI-POWER oes & FIL. TRANS. 


CHOKE i i hms 


ut 27 ib se.76 

far TRANS i 440/220 & vol “ 0 

Anny Test Voit 4500 KM Rayu Usei4 

SASK OA, 26 the, New..eess $9.50 

G.E. Serve Amplifier 2cV ii Dual © el Type 
‘ m B20 5 © Central « te 

Amp! ‘ i t i 

v tube $29 50 
Amplidyne generator ; AM LIGA 7 

Ne $23.50 
Contre! motor for above G.t BA A 5 

sow ny New $27.50 


MISCELLANEOUS BARGAINS 


os 6050 incerphone am piifter $4 9s 
mmande Pote Ja $1.00 
ec 1366™ jack Bo 3 for $1.00 
Navy type ss00 400 cy. Synchro., New $4.50 
Offerential Syms € $3.95 
Antenna Match ni $275 
Sweep Gen Capacitor 5-1Ommta $i os 
10-14 APN-L A 3? os 
BC-356A Powe 169 
Solenoid 24V0C $1.45 
50.000 Onm $1.29 
MC. 386 Headfone Piu > 39 
Mic. Trans. to $ s° 
Dual Vel. Cont $i 25 
~ or Supply Unite PE 112A 12.50 
Gearhead Motor $3.75 

MIN. ORDER $3.00 2%s,c0-,2",°2.2." 

All or 


ices f.0.5. Bronx- 


ville, and subject to change without notice 


nw. Y., 


ELECTRONICRAFT 


tne 


27 Milburn St. Bronxville 8, N. Y. 
Phone: DEerfield 7-0044 


Merch, 1955 


of wire (built into the strap mounting 
the model) will suffice at other times 
The earphone is a small hearing-aid 
type with an impedance of 2000 ohms 

In the evolution of the tiny model, 
it was found that with a 60-foot out- 
side 


wire antenna, only one regenera- 
tive stage was required to hear sta- 
tions in New York City from Belmar 


N. J With 
audio stage 
a speaker 
of 
for 


the addition of a single 
and an output transforme! 
could Two sta 
audio v.ere required to compens 
the elimination of the antenna 
metropolitan areas the 
was found 


be used ges 
ite 
In 


alone, it 
can pick up sufficient sig- 


coils 


nal. When the receiver is held near 
the body, both the tuning and the re- 
generation will be affected by body ca- 


pacitance. Thus regeneration must be 
optimized for each tuning adjustment 

During the tests, it was also noted 
that regeneration could be more 
controlled electronically, than by 
ing a coil. One method tried iny 
insertion of a small 2000-ohm 
tiometer in series with the collector 
coil. A trimmer capacitor was also 
found effective for feedback when con- 
nected from collector in 
this the collector re- 
placed by a resistor 

The selection of a power 
primarily determined by the 


easily 
mov- 
olved 


poten- 


to emitter; 


case coil was 
source Was 


point-con- 


tact transistor, which operated best 
from a six-volt source. Junction tran- 
sistors, however, can be satisfactorily 
operated from a 1'2-volt source 


THE LULL in station-authorization 
activity continued in the early weeks 
of the New Year, with the blame be- 
ing fired at the high-low band probe 
investigation of the networks, the TV 
radiation study, and the _  satellite- 
booster quest Station owners and 
prospective operators were simply 
standing by and waiting until the Com- 
mission and Congress set a policy that 


will hold, before they push for a license 
to install (and spend hundreds of thou- 
sands of dollars, too.) 

The few who did follow through 
receive approvals are listed on 
174 of this issue. 


and 
page 


ELECTRONICS 
magie wand for 
at the Air 
Command 
Center, 


truly a 
military To 
and Dev 


has become 
the 
Research 
Wright Air Dev 
Dayton, Ohio, there 
ing electronic problem solver 
ly known OARAC 
arch Automatic Computer), that 
saved the Air Fores of 
manhours and thousands 
OARAC’s brain is a whirling 
di which 
repre 10,000 ten-digit 
numbers can until needed 
The machine « add or subtract 
10-digit numbers in 1/11,000th of a 
second. It can multiply or divide these 
in 1/200th And 
should an error occur during computa- 
tion, one of nineteen different 
localizes the error immediately All 
thanks the miracle of electronics 
ys 6 oe We 


wit 
elopment 
elopment 
an amaz 
popular 
as (Office of Air 
Rese 
million 


of 


has 
dollar 
metallic 
memory um upon electrical 
enting 
be 


impulses 
stored 


two 


numbers of a second 
alarn 


to 


why 


FERRO-SHEEN 


the sensational 


wew IFISH tape 


BRAND 


In addition to Shamrock 300 and 
Sound-Plate 220 we are featur- 
ing Long Playing FERRO-SHEEN 
irish Tape. .. on new thin base. 


NOW you get 50°/, LONGER PLAYING 
TIME on the same size reel. 


Available on either Mylar* or Acetate 
Base at your dealers today! 


For the full 
FERRO-SHEEN story . . . &. 
Write to Dept. RN-3 = 


Inc. 


ORRADIO Industries, 
Opelika, Alabama 
American Pioneers in Magnetic Tapes 
Export: Morhan Exporting Corp., New York, N. Y. 
Canada: Atias Radio Corp., Ltd., Toronto, Ontario 
*DUPONT'S NEW SUPER STRENGTH Film 


175 


replace 210! 


OST OF ONLY $18.00 LIST 


The MODEL W68 
replaces 41 Crystal 
Cartridges made by 
the five leading 
manufacturers. 


The W68 is a “Muted Stylus” type, Dual- 
Weigh: Cartridge. The dual weight makes it 
possible to replace either aluminum or steel 
case cartridges—without adjusting tone-arm 
balance. With weight slug net weight is 25 
grams; without weight slug net weight is 12 
grams. The W68 is equipped with the fa- 
mous AG62A silent-tracking, “Muted Stylus” 
needle. Model W68—List price....... $7.50 


The MODEL W78 
replaces 149Cartridges 
made by the five lead- 
ing manufacturers, 


Model W78 is a Dual-Vole, Dual-Weight 
Cartridge—so versatile it replaces 149 other 
cartridges! This cartridge alone will become 
a sensation overnight — because it replaces 
steel or aluminum case cartridges, of either 
high or low output! The W78 provides the 
broadest coverage at the lowest investment— 
only $5.55 list. 


General Information; With weight slug, 
net weight is 25 grams; without weight slug, 
net weight is 12 grams. In addition, Model 
W78 has a capacitor, furnished as an acces- 
sorv. Without capacitor, output is 4.0 volts; 
with capacitor, output is 2.0 volts. 


The MODEL W70 
replaces 20 “Special” 
Cartridges. 


Model W70 is a completely new cartridge 
in the Shure line. It replaces all the Webster 
“CX” and “C” Series Cartridges, comes 
equipped with all the necessary accessories. 
The W70 is more than an adequate replace- 
ment: it is an improvement, because it uses 
pin jacks—doing away with laborious 
“threading” of leads through the tone-arm. 


Model W70—List peice. ccvcccccces 64.95 
Te Mel f Daly 
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“ADVANCED TELEVISION SERVIC- 
ING TECHNIQUES” by RETMA Pilot 
Training Course Teaching Staff. Pub- 
lished by John F’. Rider Publisher, Inc., 
New York, 42 pages. Price $.95 (Lab- 


oratory Workbook) 
Price $3.60 (Manual). 

These two volumes are the “text- 
books” for the RETMA Service Com- 
mittee’s training course which was set 
up for the purpose of up-grading prac- 
ticing technicians, keeping practicing 
technicians abreast of new develop- 
ments in the field, teaching practicing 
technicians the principles and practices 
of good customer relations, and instill- 
ing standards of ethics in service tech- 
nicians. 

The “pilot course” which was con- 
ducted at the New York Trade School 
in New York City has proven so suc- 
cessful that the present “course” is 
being made available to trade and vo- 
cational schools throughout the coun- 
try 

This book details recent TV re- 
ceiver trends and developments. The 
material is written in simple, easy-to- 
understand language. Emphasis is 
placed on understanding the purpose 
and contribution of each section of the 
TV receiver. Symptoms of troubles 
arising from defects in each section 
are highlighted and proper procedures 
for locating the faults are explained in 
detail. 

Many technicians will meet these 
books through courses offered in their 
localities but for those who do not 
have an oppcrtunity to attend such 
classes, these books would be of value 
as home-study material 

. . > 
“RADIO-TELEVISION SERVICE PRIC- 
ING GUIDE” compiled by Robert T. 
Oelrich and Harold Justice. Published 
by Oelrich Publications, Chicago. 44 
pages. Price $2.95. Spiral bound. 

This manual is designed to improve 
technician-customer relations by pro- 
viding tangible proof of “average” 
service charges prevailing in the in- 
dustry 

The “averages” have been deter- 
mined by canvassing service shops in 
Chicago which, admittedly, might re- 
sult in higher figures than would ap- 
ply to smaller cities and towns, but on 
the whole the listings provide a spring- 
board on which the technician can 
base his charges. 

In case the prices listed are too far 
out of line with local custom, the pub- 
lishers have provided a duplicate set 
of pages without prices in which the 
technician can insert his own charges. 
The page facing the prices carries an 
explanation of the service involved and | 
a “justification” for such charges, told | 
in simple non-technical terms. Thus, 
the entire book is designed to be 
handed to the customer by the tech- | 
nician for his perusal and study—a 


and 157 pages. 


PULL) 


LOO 


ONLY THE 


New Hi-Fi Amplifier 
Gives You ALL This 
in 1 Chassis 


——_——_ 


20 WATT TRI-LINEAR, or 10 
WATT TRIODE OPERATION 


SELF-CONTAINED PRE- 
AMPLIFIER and CONTROLS 


4-POSITION RECORD 
COMPENSATOR 


WILLA AAS 


i 


\\ 


WV 


| 
, 


OOOO 


50 


8 


Backed by many years of 
Grommes research and develop 
ment. Precision constructed to pro- 
vide audiophiles with the best 
high fidelity equipment at the low- 
est price possible. 

Power Ovtput—Tri-Linear 20 watts, 
30 watts peak; Triode 10 watts, 20 
watts peak. 

Distortion—.5% harmonic and 1.5% 
intermodulation at 20 watts 


Frequency Response O.SDB. 15 
to 50,000 CPS. 

Power Response 1.DB. 20 to 
20,000 CPS at 20 watts. 

Damping Factor— 10. 

Rumble Switch, loudness switch, 
tape output. 

Terminal Board Construction—High- 
est guclity components 

Adjustable Control Ponel Finished 


in rich brown and gold 


See Nearest HI-fi Jobber or Send Coupon 


DIVISION OF PRECISION ELECTRONICS, INC 
9101-Rg King St., Franklin Park, Hi, 
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novel and handy solution to the never- 


ending Ww rangle over charges TOP T Uj R E S ONE YEAR 
‘- A QUALITY GUARANTEE 
“TV FIELD SERVICE MANUAL WITH 


| Bone THAN A MILLION tubes on hand! We list here only @ few of the more 
TUBE LOCATIONS" by Harold Als- tye vase important television and radio types Orde all ‘ypes yo aa whetber om hy lat type ve 

a P ; — ret Z4 84 | Feaittas” i ship promptly from our huge stocks at LOWEST COMPETITIVE 
berg. Published by John F. Rider Pub- He a Prices All our tubes are lal d, fully guaranteed FOR ONE YEAR, and in- | 69/¥ 49 
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SPECIAL hovec tace weit? 


1; 


Attractive, compact in design...the new Walsco Star doesn't stick 
out like a sore thumb. Smart styling and distinctive colors (char 
treuse, sand, green) are being recommended by interior decorators 
No ugly rods to manipulate. Proven comparable in performance to 


a good outdoor antenna in most metropolitan and suburban areas 


Electronic tuner selects right combination of elements automati 
cally for crystal-clear picture reception. Receives VHF and UHI 
Stations in opposite directions or on widely separated channels 
The Walsco Star is the most advanced indoor antenna ever built 


SPECIAL REPORT 


Introducing the WALSCO Star:.. 


FIRST INDOOR ANTENNA 
TO BE COMPARED WITH 
UTDOOR INSTALLATIONS 


l Angeles 


formance of indoor antennas can be found in two new 


A new standard in the design and pet 


models recently introduced by Walsco. This is the first 
ndoor antenna with a built-in, electronic rotating and 
ning control that changes its directivity. Without 
loving, twisting or pulling, the new Walsco Star can 
be positioned perfec tly by a simple turn of the control 
Ghosts and interference are reduced or eliminated 
completely ...and the correct combination of elements 
provides perfect reception on each channel 
The sharp, clear performance of the Walsco Star has 
made it the only indoor antenna that can, in most Cases 
be compared with a good outdoor installation, It was 
designed specifically for outstanding VHF and UHF re 
ception in metropolitan and suburban arcas | ist price 
is $12.95. The Walsco Starlet (without tuning control 


Available 


» Smart decorator colors 


for use in strong signal areas, lists for $10.95 


at jobbers everywhere in 


Walsco Electronics Corporation, 3602 Crenshaw Blved.,, 
Los Angeles 16, California 


*Paent Applied For 
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Haniversany ° 
VIBRATOR if you can 


The Mallory 25th Anniversary 


Vibrator is the quietest ever... 


You've never heard a vibrator as silent as the new Mallory 
25th Anniversary model. Mechanical hum and shake are 
reduced practically to zero...by a unique “floating” 
design* that isolates the vibration of the reed element from 


the case. Hum is squelehed to a level never before possible. 


The experience of 25 years of pioneering development . . . 
apd the manufacturing know-how gained by making more 
than 60 million vibrators ... went into this latest Mallory 
model. Always the leader in performance, and in usage 
by service men and manufacturers alike, Mallory vibrators 


’ 
are now better than ever! 


NO EXTRA COST. The new. ultra-quiet vibrators cost 
no more than previous models. They're a real bargain 


in performance. 


NO CHANGE IN PART NUMBERS. Order by the same 


catalog numbers—and you'll automatically get the 


improved model. 


Get ready to give your customers the best, by ordering 
your supply today from your nearby Mallory distributor. 


*Patent applied for 
ON AUTO RADIO JOBS 
BE SURE TO USE... MALLORY MIDGETROLS 


The fast, sure way to get tailor-made 
replacements for carbon volume controls 
High stability resistance elements with 
accurate tapers. A small stock equips you 
to re place practt ally any control. In single 


and dual concentric ty pes 


P. RR. MALLORY 2 CO. Inc., INDIANAPOLIS 6, INDIANA 


RULOR, MATLOR MaTLORY 
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